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(57) Abstract 

A process for constructing a chimeric non-human animal characterized by p re pa r in g microcetls containing one or mem foreign 
chromosomes or fragments thereof, and transferring the one or more foreign chromosomes or fragments thereof into pluripotcnt cells through 
fusion with the microcclls; chimeric non-human animals which can be constructed by die above process and offspring thereof; tissues and 
cells originating in the above animals; methods for using die individuals, tissues and cells of the animals; pluripotcnt cells containing one or 
more foreign chromosomes or fragments thereof, a process for constructing these cells, and the use of these ceils; pluripotcnt cells in which 
at least two intrinsic genes have been disrupted; a process for constructing the above cells by homologous recombination; etc. 
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*JTfc<. fcfc^2£fi£$tJ^-raDNAE?iJ4>|5|£ Magram£. Nature, 

315:338, 1985) . t hgt&^-r frW}W<D&l& ClJUttt>, V— ^ 7/l/£A*"r/U 
*Ui#/£, 1994) . ££lcii^CDWa ({RJx.tf. Muller£, Experien 
tia, 47:923, 1991) . *tL*fflVr^Wffl4»K©^^flffl*nrg/: (#J*.tf 
. Velander£, P. N. A. S. , 89:12003. 1992) 0 fi£?f A©»ti LTtiCin 

fi* & «j£ § tlT ^ S v V X ti C CD g fl«j « & ffi. L /c n*?L«?^J T? * -5 <?: ^ x. S 0 

MM^tCDNA^-^At-S^a (Gordon P.N.A.S., 77:7380, 1980) 

AU ^-r^fcffctW (Takahashi^, Development, 102:259. 19 

88) -e&* 0 v^vxiz&^-c^ Esm^nMLt:msk, «a 

Lfr L, ^tt^te*AWtittDNA©*££<::|g^&?K -tn^CCDBtffiCDjpJ 

tx cnitT*&k*%tedMmK&mALtzm<D-^te. mmAJim&fc cyac 

) (d^ n-^>^£ft/£#j670kb©DNA®ffi'"e*5 (Jakobovits t>, Nature, 36 
2:255, 1993) 0 S blcMC^ot t b ffi#S$&£^GD^i£fSi£©ift 8 SAX. 

» (C/ix Cr2) ^^lMb©YAC©?Ati^ 

(Mendezt^ Nature Genetics, 15:148, 1997) 0 Z.tl^oi'&mt, YAC£ 
XBS£HJ&£giAii-£ C <b {CJ: *) frtt£>ft/c 0 YAC<c£^Tte 
. ft2Mb£T©#3fcDNA£? p-^>^T££ t$nT^£^' (Den Dunnent., 
Hum. Mol.Genet., 1:19, 1992 ) N tB^H^aUfi^Ttis «I^DNAge?UP±©*I 
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ts.miz&fei.z.vm-fzz.tiimmts.m'&tii&Zo t vr; adna^^ya 

C-?^:/^ -X'tt, ^<D2O~4OJto<ffi£0^*a&;t£*ec LTl>5 (Greene 
. Genomics, 11:584, 1991) 0 

(Richa£. Science, 245:175. 1989) 0 C <Mfe¥k% Ztltzi"!? XMftlC&l^T 
b h<f#m&*JDNAE?iJ (Alu BE?'J) ri<&fct}£*lfc;Q<> t hafi^fftSiico^Tttfll 

LTL2 Ki4<itf6nf, &A L^DNAri<-i^£<DDNA<!: LT^m LTU 3 

^-fftictfrck. m&mz. (Dft&DMMK v xmfr^m 

(dTs Cook£, Nature Genetics, 7:162, 1994) . 7Mm%&& (Hood£, Cold S 
pring Harbor Symposia on Quantitative Biology, Vol. LVIII, 339, 1993 ) 
. m.&m€t&irLB. (Carroll, P.N.A.S., 84:8535, 1987) > -^fn7^ ( 
Den Dunnen£, ffifE) mit, *<D n - K&«g#*<lMb£j@x.&;*;£ $ d 

3>.&yv7*) >W.m (~1.5Mb. Cookt>, ME) . mmic (~3Mb. Zachau, Ge 
ne, 135:167, 1993). $i£g A (—1. 5Mb. Frippiat£>, Hum. Mol. Genet., 4:98 
3, 1995)<Ditfc^:£g£#*#U H^TS J: o t£W Z.(Dttm<m&tlT\,*&& 
*ntt3RttOftf||f-Ctt^orilT** (Bg^tf^, 1993.7. 5.) o 

Z>Z'<y Ri> il^Mb~10Mbj^±O^^$^WLT^So ftoT. 
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*VC^Sj6< (fll&tfo McBride£, P. N. A. S. . 70: 1258, 1973) % ^O^T'&M* 
TF&S (Koi£>, Jpn. J. Cancer Res., 80:413. 1989) „ If u-kfrtmitL 

£§*BIS 5 Z.tiz&9. >p& (^<ol^rfiU) ©ifefe#:*«CA-*-4 

tz m?Lte. Saxon£, EMBO J., 5:3461, 1986 ) „ $ i 2 o *z)\>\Zi3 y 

(Koi£, Science, 260:361, 1993) B ^n^it lMb^- 

&%:&feiZ&WtZZSmi&CDm$l (Evans Nature, 292:154, 1981) izXK> 

nmzmm<Db<D£te~>tz 0 coEsmmz^^m.^, 

&J&£.t) < &tEiZfjt < iA.% i^lC/iot (^J/LteTx Mansour^. Nature, 336:348, 

1988) o c©«fc9ttBs*iMa"e. ! J->?—r ? yyiz&ixm&j&fc?-*: 

v^xCtt^itG^^^L^v^Xi t htrt#at£^£#AL/^*X£ 

amis it. t nft#ae?*s»«<n&3KSHi-«ci*<-e*&, jEnr-stMnia 



WO 98/37757 JjQPP FCT/JP98/00860 

Kttfcf^lite^- (T 1x71/) ^StS. X(DFrm<DT \sJl<(D$lfcWL$ki&&¥ 
Jt*<0#{w±#^--5' (S. D.Wagner t>, Genomics, 35:405-414, 1996) o 
o L^LffiigJtSiR^ji^m^n/c^Wit^^^fflilSiiin vivo -?(Digmp* 
T;UUP >U-X &g#f3£<D£^££fliK ^±&. 1995) o **Htt. 2 11© 
tt^ (&S|5£> £tt«£2K 42-45 x 1995) 0 BSttUSW***^ «fc o T 

&\,*t£gfr& (»*e>x m&m^ voi.ii no. 20 1993). ^twitfe?^ 

**&£{*£#£*§£r> <h£frtffctti6fe^o<2oJ£U:©&£Kfi. *nf<i<0 

^■^^{r^tlL^-T^X^-fpail-rsc ttf&fr^tz (N. Longberg t>, Nature. 
368:856-859, 1994) Q ftttS^SlWiEft LTfftt L> 5SEi:J:ot2o 

^•fFSJt-SCli^t)tL-C^fe (J.H. van Ree£>, Hum Mol Genet 4:1403-1409, 
1995) 0 

n><5> (T. Nakano Science. 265:1098-1101, 1994, A. J. Potocnik Th 
e BMB0 Journal, 13:5274-5283, 1994) „ COi^i^ty^fA, Mz.llJ$L& 

■r5**p©itm • ^tH ; ?©i3!3£-©f«iffl36 < J»^*nTi.i6o 
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£>. ^^xyx-v^^-ftD^-, Mttt-fi^r-f 7>f ^, pl43-. 198 
9) o 

• g®mfe£iE'#&m<D-?* xEsmmtL-zztiizt hZk&w&A&'ateom 

-£ffc$Ea*fTr£>6 i%x.t>tlT^/z (Gropp£, J. Exp. Zool. , 228:253, 1983: ffi 
. ^Wt7- a T/^iJ-X8 if-lsf-YT* #^±tt. 1995) 

O 

*<*5HkttHS|BII&t;:l*A£ftfc«^ BSifflJia&^HkStbt*) (Muller*. Nature 
, 311:438, 1984) > %4t£*tX L£ o WitU^fr (Sugawara, Science, 247 
:707, 1990) t%z.Z>MZo 

(Ceder, Cell, 53:3, 1988) 0 ifcfMfe^©SttfcK:^XttSM£4# 

SftDNAfca&^Kfclco^T. ^>^kLfcg|f£B/jfflI!Slca|AL/c^-£-, / 

^k©tttete«tt&t>fii#**U &fc*KJ££P£«^S£^9#&^J&<*3 (Hsie 

ht>, EMBO J., 11:315, 1992) 0 «5-fk$n^jBia4'T?«fe#rt iJtttt 

T> de novoO^ ^HkJ&<j££ £*IT^£ (Antequera £, Cell, 62 

:503, 1990) 0 i oTCtlJf©!^^ Sa^fiBlS*, t h-"7«7XtSffl 
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CCT. B9»-r^> feOi LTlllmensee*© 2 o<D$g£ (P. N. A. S. , 75; 1914, 
1978; P. N. A. S. , 76': 879, 1979 ) tC&g L tttltf tt £fc W lotefc hP^M 

z.z>nx\,^2> mnz>, ^^of^h-?, mxm±. ssis, 1987) 0 

tz 1 ^ o C £ ttT? § tt H £ i%?L t>tlX Z tz 0 
ZtltzZt W±ie<Z> 1 1 lmensee h <D&-g-£t*tt V*„ 

hlfr&©fl«£ t^iwitSo 
&mi&&&mir 2> z t & s m t -r £ o 

^ttz^omn±<D^^<Dmmmmx^^^^izmm^n^^.-t 
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frenzy vtT*? htsntzm&&Mm&'&2>ctizki&$)Ltzo 
*IS m ?> W © T<D m k> * -5 o 



WO 98/37757 



PCT/JP98/00860 



»rJt±©it£^£fi§l U *«.*Jfcftf**« ^tt-t©*^*^ »Ke«RTI6tt *> 
Mo 
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3 cDffljiS{c^uT{i> &&&&&& z^^tzvmR&B&vMB^Z'StsbvT' 
<d m m & <d it fe^ t n i; * 3 ^ « « © aitai * $ nx ^ r *> £ ^ 0 
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6. ^-Sfcli«»0^*5fefe«t*«^«-eo»r^*«#Ls »#3feSfefe#*a 
Wi^©«rtt±©ia£?£2im?-3 4©4M -5#t MMfcfe L < &*<Dl-n$tz 
it 5 ©#b hi&%*>L-< (i-£©^3&£, ^stfe^i:|Hll;*^^{i^|^Oii^3&< 

£/c<2. Buieo^-^L< {*&&©#*&&#&£ ^i*©l^£&#U 

7. 4 0+^ 7*t L < (i*Om 5 ©#fc h Sfr 4 ^ % L < (i-ecD^M 

, tizne ©#b hi&^i^ l < «-e©TO{-**-r-5iia^o 

8. 4 0+^ *> L< tt*<D?Ms 5 O^t hS&^k L < \t*<D?m 

9. ±i5©B*fflfl&<!: S x-a—vfmfetcom&lz&iOffMZtlK.^-f?*) K-v 0 

10. 40*^7*tMi«jU<|«om 5©#fc h»4fc*> L< li*©™ 

-^fc(i^©^5fe^fe^*^^{i-5-cD»fK-±©ilfe^^^$-{± x -£©^j£: 
ff©S2i££o 

**-5#b Mj^©iiiiiaWB«Bia-e*-DT^J;^o BSfflBSti Un-7»t 
^6*©^^S*Hlia*> 5 Wi£Mb^JIS<h©B4£imfl&-e& otyi^ 
*K L< teb htt#-e&£ 0 

a. loo^raicjiottifrr^s^^icjgtt/irttK, 

12. 6 7 0 k b£j&S*.Sb HffittiffE?©^^ £ t~o£&*#U WgktZ#- 

12<D#fc H&tttt. lMbJ£Lk©b Hi#IfeW/j:< ifc-o^iU 

fc hffittAfe^Ji* t H«l£^ b hMUitfc^ bh 
l l 
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gift X tztt*:tlih<Dm.*t-'£;t>itX'&-o-T:t>£.K^o ££>IC 12©*fchf& 

^IC&^Tte, *©t hirt#itfc^£l^i;&£^tetg|^©*fc h »j#Fta#iH£^ 

13. 12©* t MMft©MMI&£ Sia-^«IS±©ltt^lcJ:f5»£tt*'W'7 

14. i3©'W7U F-7CJ;0i4$n4«#. 

15. t bVL(*G>&tl < «h fc-oO^XtfcWtr^^^lt^^t bW)®o 

7X11 I gM> I g Gn IgE. I g As I gD4sJ:B t -fcn& 

©•*y?-5x. *yi(i-tn&©jia*^to-frT?*-3Tfc«fc».^ 

16. 6 7 0 kb*8^**-*fc««80MDNA4^L, »^*DNAJ: 

16©*h HtlCfc^TIi, f63tf S**DN A±©«fc : f- £&£Wi*B 
^©rtE-Sfce^XaLT^-Cfc J;^o 16©*t MfrWii. lMb^Lt©*- 

«3&-r 6 ^3fe D N A ±©jB{k^ i PI C to h H (iffilH © Hteifcte^ L T ^ 

17. ^^tftfcftO^Jfefe^feS^ttfrOW^^tf 5 ^o-bJ^ffML. 

18©0flSlcfe^T(i> 4>tt< t t> 2S©rtB^fc£^©M^*fcJittfflJ©*tt:£ 
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¥&Z^li.*:<DmKtt. ^7X; h\ zi X = N\ Y A C H©^ * * - fcm^ji* 

&Wir £ mum iJffl £ o 
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— *Mfe5fefe#* St »tt -E-CDBrfi-ti 1 Mb CS^FttX) 

a&£ $ ^o*/v»j^ii6©j*^fflje£*iB^$i4-rf^«!*nfc/>>ry'; * Km* 
t?5 ^a-byni, wE'wru v Kinase &sm» s ftfc* ^n-tr^s bia * 

l 4 



WO 98/37757 < PCT/JP98/0086© 

fe^S^W^Oi^A^^Ci^ftitS, +y 5#b hft«0©frS9! 
®rfi-_h©it£^£f£3i-r£4M 5#t afcti> Buie®¥-fcL< UiKft 

9! ft. _t§e©*-> 5#b hS&^t L < tt*©TO* rt:tt#t h«&#Ifc l < «*© 
^*w*3fe-r*4§«*jJ:afaiJia*»tt^-*o CO»B«:BttfiTf*otfcJ:^o 

t> L < ic iJfe-T 5 TO i U d - i-mfc t ©«£"»£ «fc t> ftfH! Wfc" 

©^ & £ (i±!5©# b h tL<li^ ©T£&£. State? 4: |hJ U * « I > tiffi 
H © A<^« L r I > S © ^ fc h »«d i S * * d i J; 0 88 $ nfc 
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*3s L< tit V 1 4#»fe(*»f^**o *t htt«0«. & £ L < ttT 

*Mtt#*C*5l»TJ±, St&itfc? (allele) 3:J!sJT rri»Uj <b ^ 9 C 1 1 + 
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^$tlT^§ (PCR^^t) o 

matt. 22#^fe^ABs^aa6*+^ xizts^x t bumwftwz 

g|4te. h h22#&fe##A*;< 7>-)^ISl:^IUt h&fe#©&#<?).f£ 

msit, t N22#&fe##A*> ^^XlC&tf&fc: hi&BJ-^m (RT-PCR) © 

EI 6 ft, t l>22#5fefe&2»A*> ^-T^xMSfCiJ^-S t (RT-P 
CR) ®m^^tl^?jci¥lf*5„ 

^$tLT^-5 (PCR8?#r) 0 

h MS&fe#^AE14*iJfe#{C:fci:r<£ h KlK?iJ<D*fcfij (iMf>ft? 
#r) ©M^^m^&Sfr^gT&So 

t M#&fe#2gAES*fflj§gE&3fc^ v 7-)^i:ii^Tt M.1E3W# 

BliOi*. TT2ifit&#{-:m>Tfc M4#5fefe# (Brit) ^^tiTi>5:i^ 

^$fttl^ (PCRft?tff) o 

mm, t hl4#^fe^AES«HHSft*+^7V^Xi®S{C*J{tat h&fett 
©ftiOif *f tl^SlAT* 5 (PCRfl?tfr) o 

ISA) i^^tlTl^o 

0141*. h hlfll^T;U'7'$ yftiS.** 5 V?Xlfll?tcfi(Z>t htattlgGigJg (EL 
ISA) i^^nTt^o 

EU5li. t hlgM^fe^fT/U K-T* D->H4B7©8?#r (EL ISA) 

E!16ii N t h2#^fe^gi?^»rn-R^l4#^fe(*g|!53-aff^-^«^-rav^^ES 
BMW (TT2*fflfl&#cPG15) ©FISH^CD^^^^^-^fe#:cr>^.ll©^T'^5o 
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g|19te. t h22#&fe#^ATT2iM#iwfc{t£ t h L1@S (-*1f>'8? 

&&&ftmK7b<&WZnT^&Z.£tf7fi£ti-Ci<>ZWMT*&& (PCRft?#T) o 

023(i. pLoxP-STneo ^7X; KDNA <D^fig^-^ LT l^o 
E124(i. ^Xin:#:fi:J£C,u£>yy ADNA^jS^tfLTV^o 

m jc o i * r ^ l t o 

030(3. pLoxP-PGKPuro ^5X; KDNA <Dj£&£^ LTl> 3 C 

DNAKfK-iCo^T^Lri^o 

032(3. ^^^$t^«^«Pffi^^a*ji5»JgC418iiiittt»©^1f >Mtir(Dm 

1 8 



WO 98/37757 PCT/JP98/00860 

S33(i. HSASl£*;< ^^xlfilfit^cOftHSAk HgHlitffcfiffiCDiifla^ Lt 
1334(1, kFU#MM^^ fc h2#*fe#»rtf£«ftir*tfc#S*U 
035*1. HSA^,^^y 5^"^Xila?i^©tt:HSAt hIgJa#«©iMP**LT^ 
k M4#«Sfe(*»fJt^t;v«>XA9aiJI&©PISItt?*f ( t h 4? > h a y 

038(1. k h^fe^ftffn- (14# : SC20, 2# : W23)<£>^"5 XESfrffiJiSK&tf <5£ 

039(1. k hl4#ftfe(*Bffit©^e'Xffl#lz*5^4^3ett»«TO^*^^Lr 

1240(1, k h22#$fefe# (»fJt) *««F-rSG413i»ttat««Hlia©PCR*4lfOtt 

041(1. HrJWfcfc h22*»fe»*«»-r-5A9|Hia©PISH*«f03e*«-^-r^K 

042(1. £EI=J:91fcfc<*ttfc5E4-ttfc httfriSitiv^x^ttCfjffe 

043(1. k h2#5fcfe#WfW-W23*«l*'#-*>'>Xllil#t|aOk h«t{*«ttM 

044(1. mm^vxtem, a«««j6©«***lt^* 0 

12145(1, pBS-TBL/LIFPuro ©^it^"^ 

046(1. DT40|fflBI*k*5^* k h 22*&fe#©£M#£jjrr 0 

047(1. LIPilg^ffilc*Jtt-5«PI*a*«l^.fr<0^^'^o 

048(1. DT40/$22neo*HJ!$8c(C:fctf 5 k h22#Sfefe(*©Bfr)Wt&*"ro 

1349(1, ^JtRtfWWftt h22»iftft(**«*r^-*DT40ttlftt*^*-rWP* 

1 9 



WO 98/37757 



PCT/JP98/00860 



So 

(3) ±$z-?v*mm$:m\^tz** 7^vx(or?n 

t^o ) o 

m-fo JEHTttt h*fe&#tt23& (*ftt±24*) 46*#^EL. <£ne*l#750~300Mb 

«#©k H£^MLTi^fc©^to 
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ffl) ico^t, t hfflBSIil^J (G418, t' 3 -a?^»,^^D7^ 

iLTIi, t hlffli}gI<Z>*tt -7?XES*flliS<Z>J;? ttS8ilST»*J: < S& < 

fccO^S^ Ll^o C©gft<c(iSV40x>/N>if- ( hm&^;i'^X^;UX^ $ 9 
y*r1- — M-fu^e — $ -OMSgL/ifcCD (Katohb, Cell Struct. Fund. , 12:5 
75, 1987) s -T^XPGK-iyn^e-*- (Soriano^, Cell, 64:693, 1991) 

mzm^&z £&&*&<> ii/7i«D*i/-> 3 > csffl£, iHHfl&x^n^^t^ 

API, mm±, 1992) 3HcJ;£©gfe&£^ateU illRlf- 3 C i «c,£ *) s agA* 
n^v-77-ite^<. 23«46#efc£ t h&fe^K^^AicffA^n/c^? 

_LIE©J£!giteg|{*£r ~ * n-tr^^^£Di^l>^ffl|fa^Jx.{i > -7 «j/ xA9*fflJIS (Oshimu 
ra,M.. Environ. Heal th Perspect. , 93:57. 1991) £ £ Z. t K <£ K) 

. mmtztt^-tzz £&&*$>* -7^x- 1 hitasBfla-e^, t 

. x"i7XA9^ffll!aiMia-^^-5C<J:*<M^ L^ 0 CCDliAfcs h 
-rt-TrSiRf-SCiKJ;^ #£>tt£ S * D-ir^ffll^O# < lis 1) . 2) 
x 3) <D$kflr&mtzLtz&(DT'&Z±%z_Z>tlZ 0 v~+>^^tl7^t r-&fe# 

> PCR (tfU *5--tff-W >U -> 3 >\ Saiki£, Science, 239:487, 19 

88) , +Hf>yo-y hfl?#r (Ausubel£, Current protocols in molecular bio 
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logy, John Wiley & Sons. Inc., 1994) . FISH 1/ -y -tr >x-f >f ^ 

a-^-fyj^^t'-i/g^, Lawrences, Cell, 52:51, 1988) fl?#Tl?ic«fc K> 
H-<*C<!:*<fcH*«o **#Sfe©«fefeiM*A£fifr«£l=ttx £<©t hffllMB 

oHT_tt2©iIg£ilJfiiU *#£n-5£-&©^?x- t ^n^y-^l 

*A*at*"5fefe#_h©DNAE^*«Wi L^ffiPIia^x. (Thomas t>. 
Cell. 51:503. 1987) iC<fc«9. ^©WttCT-* -lfif*#At5 C t 

. ^- + >r$n7tt h^fe#:^»fM-'fbLT-T'i7XA9^J5S«C^A^--5C<b ttti* 

an&tcjfeft<tai»wf«-**ALfc^#^ffli»-6c t*<i?*So 

i) jtEicai*©v>x-fc h^«*Hna©fpM. -r^x-t bmmMmfr*<Di 

?a*;l,m&, m± ? n-tryl/£v*XA 9 ffljft£>??lte> KfflHr&IHia*^-©-* 

fe&©*^ (ggjWec S„ Cti &©g»&fe#£##-$- 5$IBII&£ N 

5fefe#<Z>SB»&«l&. PCR. tf«it:i»)Itaat4. g*ctf>^ 

t«*:*#f*-rs -e** a 9 -r «; fre>mm<D$tm&&ft&u&-f S * a 

->«r«ife-r«Ci:t>nr«fe-e*»3 % #£©k b v X A 9 *Hf& 

= * oHr;i/&»s$u A 9 *HJ|&<&*WiE SiTOtcji&^Lfck©©^^ 
5riO^S^fe#^^t -5 ^ n - >^lftt 4 ^ <b i pj^"e* 5 0 ttz. 

ftomKit&if >*mmmiz± v *(Dm£.mm : $:&ifz c t&x-g & (Koi 

Science. 260:361. 1993) 0 
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2) t bm&fc*&ft-fZMm\c&\^'C, C r e»*©S»E9iJT*-5 1 o x p 
E7>J*#f**-**-y"r-f l/^^-fctttSU «H*»^.lc«t05feftf*:±O 

mft&'M&o W097/49804fc«J;t>*Smith£. Nature Genetics, 9:376, 1995£r# 
T4 Oi&fflJIS (Dieken£> Nature Genetics, 12:174, 1996 ) CO X r> ttfilnHfilM. 

3) t hM^«it§IJiS(:S^T, t hfo> Tffi^iJ^r^-r^^-y-r- 

V\<DWKZntz? u->*m§<D'&^ -raj 7- yr-i/ a >K±hX$:$t 
^W^'&Zo Itzhaki^, Nature Genet. , 2, 283-287, 1992 ; &. tfB r own P. 
N. A. S.. 93:7125, 1996£#Jft<Z> Z. £ „ 3 ? -y-r -f > ^ * * -<Z>#A 
tC|£l,"r<D?i;£&I!flS£ LT, D T 4 0 iftBlfe ( Dieken£. fflHE) 0<k9<i» 
«^.«ftO»^iWIJia«-ffll^Cit> , r*4o D T 4 0 i«lC;fotf£ t h&fe#© 
fn>7' >^--> 3 >{^^:^|Bj(c4oU-C^a6T^^tLfco MfZBrownb> 

-y h7?tSfcO7?(i/j:^ 0 lt2hakit>CDI8^{CJ:n(f. thfn^ 
Tie^iJ^^tA Lfc®3g0liS<D— «-zr-&&HT 1 0 8 0 *ffl§S|Sfc2r 1 2 0 0 0 $LIZM 

i xmffiLtzmm 8 m<Dmmm.^»^m u ? i ^cfcutf 

p y 7 Se^iJ IC «k 5 a til L icM ^ I r 0 -f . imsa ic £ o -t r (± x a / 7 £ 

?ija>'ffA£ft-c*) h7>y-v/ 3 >^*<^r<#t>nnc^i^9^fc^^nx 

(Barnett£. Nucleic Acids Res., 21:27, 1993) * 
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(2) ftit&&&&&&*2>-7Vz.Mm^e>t hm&&£tzte*:<DmFr<D&A . 
:tl^TIC a* ^&©v^*fi3fe<DJ&&SJfi*BlJ}& (ECMIS. Hanaoka£>, 
Differentiation. 48:83, 1991 ) . J£Ett££*fflJ?& (ESBM. Evans£>, Nature, 
292:154, 1981 ) . m&£.mMffi (EG*fflJ!S. Matsui^, Cell. 70:841. 1992) i}< 

EGMti^^^fcfcjB^-rs^H^mm^^^^tL^o *^i:^§b r& 

=¥■ £ M ft it £ IrI ffiSlx. 5* (Joy ner£. Gene Targeting. 1993. IRLPRESS)^' 

1992>^»cf£$nfc^7?S^asa<b ^ *p*;u*fite1-*Cl±K:<fc*>fTtt-5o 

T«BiJHr«tt-T-rt-£«ftLTlr»So (1) <bR*£PCR. 1Mf> 
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LTt tft&WmV&Lnm (LU AluH. Korenberg^, Cell. 53:3 
91. 1988) „ t hate^^-ffll^lMf >P«f<cJ:»)*ai$n*o bh 
Ifi^ftRWy?^ v-CctSPCRte. &tfb h^feMl^yo-^ CLichte 
rt>. Human Genetics, 80:224, 1988) 2rffl 1^:7 JUJr V y iz >x-T y+]r4 f- 
-'W 7 V y-f-e-isa > (FISH) «Sf ©Jfefe#:»*f lc i »? igf S C i^<"C # « 

o 

(2) X'm*ntzEsmmwfrc><D*>i ? v7xfFsm. < 
-aT/us/tf-xa ¥±*t. i995>^{ciB^n/;^* 

Ctfrmt Ll> 0 CBAx C57BL/6 Fl &3fe©TT2*fflJ}§ Yagi £> 

, Analytical Biochemistry, 214:70. 1993) JCOl^TteBalb/c 

(4) ^^-^Xfcfctf^b hSfefe#©«flffttfb ha£^fS3! 

2 5 



WO 98/37757 



PCT/JP98/00860 



5femRNACD^ti#*a^S*RNA^ffll>/cRT-PCR^ (Kawasaki P. N. A. S. , 85:5 
698, 1988) % J a . 7 b& (Ausubel h, iwE) ic «fc «9 $ tl£o S 

e«t!Li*:JC«k*»*ftaEffll^ (BLISAx %\h • $X, p - « 
a i^ttt-fxvf^^, 1987; 5JI|. 8KJtt»XftSiM£S. ^ 
^fflJK-b>^-. 1993) % ^x^^^T-p-y h£ (Ausubel^, WE) 
, *ft*tt«©»l**fflfflLfcT-* V-y* A5Hff CKoi £. Jpn. J. Cancer Res 
80:413. 1989)^»c«£9tfc{i3£*l-5o £ 5 ^aBAS^T© t h& 

lgA**v«>xt(t*<!:03Sl6RJ6tt**/J>»tLA:ftt HgtWfclcJ: 
akftAPI. iW'fxi/f^^, 1991) ^-ELISA^J; 9 * ? 'J 

©fcOUH&ti-f. £<H*»fe#*;fc(i*©lfffr*fcALs »ftft#*yi:«* 
©W^cae^H^S-tt-Sdi^BTtfetfiio r^jfeftfe^j <fc« x 

^<fc#i6tt*«ft^-*»ja^»A*n", **s#k h»«u=*5^Tx 
7^tt*©Bff«-±©ae : F*<»a-r«c.t«r^«<i:-r4 fe©T-*<9. ^©*^^i- 
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VKco&tj. b-Ts ffeo+y ?lft«k {^^.{^x 5vK ^^^©pffLM-e^te^^- 

BS^fflSS 0^35:^-5 v h (Iannaccone£, Dev. Biol., 163, 288-, 1994) > 7* 
9 (Wheeler Reprod. Fertil. Dev., 6, 563-, 1994) , t> •> (Sims£. Pr 
oc. Natl. Acad. Sci. USA, 91. 6143-6147. 1994) {C*H*-C«£3*U * t>K 

Bt£, 1995^10^ ^-iffl, itttfcBJK) o t ~J y*C*5l*T (iSSHtlUg <EQ*B1 

*St»SP*<iEmiw»^-rSC: £#*0£nT^S (Campbell Nature, 380. 64- 
. 1996) o cn&BS&*^teBStMBB&*SSBWI!&£ L/-c^*^m^AJCct 

tt£«*rr&*fflJfei;U HtfiE^E S^USx ECi^ EG*Efl&l-Pg£ft6 fcOXli 

o™«sA$n^a!feft:*fctt»f^±©aife : ?-*-»s , r*« 

■7) cci*^^*^m^^fcii^©^±©ae^^L9 s^tx^fsl. 
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©^K-±©&&^*fgsiL9££#T-e^u *(o'&3&m.ifa mz-if. m% 

n^? h/77< -^i'o^o^ictienrisiitsct^^So 

5 ©mjis ^sM^o/N^y; k - -7 <c i* © ^mimmfr & ^&fe(*±© 

t h ftftft * a-^>?*U f + ^r-X^A^^-SP*i)e (CHO) 
^S^n-^iifflJiaicigALTk hft#££g^£C<ha<T#£ (Lynette Bi 
otechnology, 10, 1121-, 1992; Bebbington £>, Biotechnology. 10, 169-, 199 

*mwiz£t)mh>tiz t h2#. i4#. 22#&fe# («fft-) £#j#-rs*>7 

-<?**&tf-e-©^Httx t hiitttMlft U4*Jfefe4*±) s -'fifllic (2#&fe#±) % -~ 

mm* (22#*fe^±> ^ne*icDaSte^cD«6i&*iieyii©^a5^*«^L^-5o ~ 

-ms:^*> N SitAI^M^^ffl^Tfc hiit#itft?©~^£^AL*:£JE*ll© h 
5 >^-^x- y (Green£, Nature Genetics, 7, 13-, 1994, Lbnberg 

Nature. 368, 856-, 199430 tifc&LT. t Hc:fc^T«[&<*ft£ *>©K 

fc. ^:^(c«fc <9^t>tl-B2#+14# > 22#+14#^©&rfe# (\8tK) £i^i$iw 

n£2#U4#+22##©$fefe# (»fJi) ^HW:^t*79^&^©?I 
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X~hZ> (Greene, mm, Lonberg^, fuse) = #5£©MC$c#f LT£i*0 

S-r«>X*ftfiJg-r*Ci*<a*ns (Greene, ffilE, Lonberg 

o 

3r*£A©M#ffJ¥Jl 

tfJit£?*I|oI*& (Joynert), Gene Targeting, 1993, IRL PRESS) £rffl 

, 0]x.tfloxPE*J (CreUs >b> — b'Kck 9 Sauerb, 8MB, flt<w 

FLPb=i> t*^— tf-FRne^J^ffll^O'Cornan^. Science. 251, 1351-,. 1991 

©«#&*) *tifcG4i8»ttae ; Fw©T'~*-afi : f-*#A-r*o 
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mmm^^mizj: -ox, At, mmorvivt &&&&& 

255-, 1995. ¥±*±) 0 

i . ^^^Jitttfie^©MM{w»AL/iffi^^Be?iji©rHiT^&#m^*a^^^s 

fctr&C M^LtfCreU^ y t'^--t?iH5^ (Saueni. WE) * 

*=#A$n/iiiijWWttiie^*<i»*$nfcaiM«*tt**attt-5 <s&*Mg.=fe& 

, ^E^glJWx &i£flf!fc<E>&$i8:ffi, P255-, 1995, ^±?±) o 

4. T^^irt^ia/cae^{co^T±l21 ~3©3S£tSI9iSL, «*«ictft 

5. 4©# (fctttSgL XBS*HII&) £g^*fflj&£ L*: i it o-fejMBt 
^(CJ;0. iKJWiMJfe-*— rt- (^Jx.(fG418St'{feite^) > ft*: t h 
ta#»^«fc^&^£?t H4#3fefe# (Br*) *|At4. 

6. 5T»e.tLfc«:«rSS»H&tL/i5^a-b7HIHi^^J:0. 5 <t tia<£4 JK« 

•e<DM#^*A-T5o 

7. Se.Ott#*14f5utA<ti<i:i^'>X^tt (#J;ite'RAG-2y -y *T«5 
hT^X. ShinHai£>, Cell, 68, 855-, 1992, MS #18 J y 9 T * h X N 
Kitamurat), Nature, 350, 423-, 1991) i^ifci^t^Ei L"C 6 "Z^btltz 

8. If £ft£*;< 5^"i7X{Cfel>T(i<i:/t<t*0^i^^:By V<3$teBSJHmi6tc& 

Hi*E»Jff&. P234-, m±t±. 19 
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;fr&B©||#lft?.jlK 

X. gnie> gi/t;^7f h? 1 )^ Chen£>, BMBO J. , 3, 821-. 1993) <t© 
fc^t r-fctftSUl (14#) + (2#) . ftttMM (14#) (22 

#) ©s^iit h$t^aig (h#) +mm/c (2#) +^iia c.22#) £#t;t 

G418Ift!fej6fc^£^ir:7 p ^x * KpSTneoB OCatohk, Cell Struct. Funct., 
12:575, 1987; Japanese Collection of Research Biologicals (JCRB), Depos 
it Number: VE039) £$fJPBB£&Sal I T^fbL, h MESIBIf 3f WHS 

HFL-1 (RIKBN Cell Bank<fc<9A3^ RCB0251)^^IA L tz c HFL-UfflflS* h 'J r 
•>>&31U 5xl0 6 ii/ml£tt£ 3<D U >&'<-y 7 r - (PBS) 

t-IS^Lr^^lO^gDNA^^T'^v'-^^ 0 ^-^- (^''ft7"/ F) ^ffl^T^U- 

nn^-> g >^o/: 05bb£>, ^jtax^n^fFAP^, ntt&*t, 1992 

) o 25/zF<D^§^1000V©^£E£4mn»gCD.xb ? ha^U-> 3 >-teJl (165- 

2088. K )&m^TmM.-e®1mLtz 0 ha,f U-y 3 >L^I 
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JJS£ 15% *%5 ( JlllB.m (FBS) ZmiMLtz^ -rjl>¥l2tgm (HTF12, £^?) 

z&tsiooiwmuigmm7?7.T y ?'> + -u (n-^y^o 3~6ft<c}$SL 

fco 1 H&(C200A*g/ml<DG418 (GENETIC IN, ^frloSFBS^ft! L tz?l 

LT52^;b-7°{c^tl^n* cba6> 100 mnr> + - KcUcKfSML^S Lfz a 
T'yxb9lMJ& (Oshimura, Environ. Health Perspect. , 93:57, 1991. JCRB0211 

) &iq% ^i&yiihm (fbs) zmijaLtzyjisKv (&tdmem 

, ±l»-5) 100 mm * - yT^# Lfc 52^VU — ^OG418iii^f4HFL-l ,*ffij& 

£15ra§J€lM(FBS) £200jug/ml©G418£j£AnL/cF12*-£\ -£n<£*ni00m 

m-> + - T^xA9^ss<hHFL-i naus* h «; ? v >4aa* *n**n 

^b^lt'oS^L, 100mt> + - WcMLlOWJfeMlfif (FBS 
) ^»L/rDMEM<hl5%^^^M (FBS) *a&Jn L/=F12£<D«ja^«j4>T? 
^HA^-B^SL/Co IIB&Hk&tt (fit**. ttI^>Ky^, ¥±ft, 
p. 127-, 1992) JCfei$$n-Tl ( >^^r)£{c^^/-Co DMBM-eijfflJ}S^ffi£-2lElifeo/-c$: 
, 2ml CO PEG (1 : 1.4) 1 #BMaa U * 2ml ©PEG (1 : 3) 

S*i:ftil«ILfc 0 PBG*g&&i0H^*K *SI&?S^itfe (DMEM) -C3|§!Bfc 
il^r<D^it& (10%PBS % DMBM) 71 BPbI^L^o MSa^r h 'J^>>te 
3teJ:*>#ffcU W***^ (lxlO" 5 M, >^v) *5JitfG418 (800/zg/ml) £ 
^t;ZiailH^«!! (10%FBS. DMEM) C»»L % 100nun-> + - U 3 «C(^IS« L 
o #J 3iIfHi«Lrt:«L 4C/:3D--^ h U 7"-;/ >M3K£ «9*fflJJS£#ifcLG4 
18 (800tfg/ml) &$tlMiRi&i& (10%FBS. DMEM) X-m^Lito 

h V Zf > >)limizj: OffiffeZftftl, 2 otc* £ 86T^ 6#©25cn) 

( 3 _ x ^_ n 3 0 25) JdTiHIMj£A<70~80%|&*nig&t-eig 
#Lrc 0 = ;Hz5 K (0.05#g/ml, t/zvV>s>, ftftfcfclg) £#frJ&gf& (20 
5KFBS. DMEM) i:^iL, 2BB*tL^D*^M$tfc, i£«f&£l&£ 
U "f-ti&WL (37°C) Ltfc^fct^ h*7->yB (10/^g/mI, 
3®>Dffl "7 5 * n |Cfj§§*: U 'J A>9£&&&mz&&m7 5*n£if AU 34°C 
. 8000rpm , lWB<D&&£ffti-otz 0 I ? a tJV&mti&ffiigmzmffi U 7 ^ Jl> 

f-T-mmimmLtzo ^^xhmm*so%&m<DVtmt-zigmLtz25cm 2 
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Lna--^j|Lf:o o->*<fii«f-r* fc r-&fefr (2#. 4#. 14#, 
22#) {i£lTOii*9^^L7t 0 ±IE^©^^T©II^S^SD f ^^« 
£s |BISI3^> Kv/y *x ^±ttx P. 127-> iC^oAio 
(1) PCRft?#r 

lMILA:*ffllS&J**L* flBflSri^Puregene DNA Isolation kit (Centra Syste 
ntt) ^ffll'ty; ADNA£ffifcilU C CD 4V ADNA^ftSli L . k HfeM . 
mfttiZf? ^-7-^ffl^TPCR^2. 4, 14. 22#t h^feM^tS^D 
->3riieELfc„ PCR^*S(iJ^0. l^g©yV AllM&mm L (Innis£. PCR 
n%i-?—*.T J\y. HBJtbfig©. 1991, If- v;U-y--f 0 5 -liGeneAmp 9600. Perk 
in-Elmer*±£&/f|) Kft^frfc o fc 0 Taqtf U ^ 5 — -tf W:Perkin-Blmer*±§5l£:ffl 
^ KJS&ftfcU 94°C5#£l1f--f ^frtt-afcflL &te94°C15IK T-- U > 
?'54~57lC15H> (r?^?-^!?!!*!) , #S72°C20^^351ff 9 JVffti' 
-?tzo ^^-f^-ii^fe^fc^^-^itfe^ (O'Brien, Genetic Maps. 6 th 
edition, Book 5, Cold Spring Harbor Laboratory Press, 1993 ) S.D^SHt 

— (Polymorphic STS Primer Pair, BIOS tfc; Weissenbach Nature 
359:794. 1992; Walter^, Nature Genetics. 7:22, 19943?) £-fflW^ Q ififi 
>T JiGenBank. EMBL^©^- *"<-X<fc: *3 A# L/c±&»S£?iJ& fcil: 

&feftlcoV>T&T©il&#lT*7FL*: (2# : mmu 4# : 14S 

:Mmm9. 22#:§Ufe0J2) a 2&t&&fc<Dmj£^ttMT\z.*-f 

-K-U^Mtt^-rt- (Polymorphic STS Primer Pair. BI0S*±: D2S207, D2S1 

77, D2S156, D2S159 BlOSft) £fflW.io 

C/c (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (SB^I 

1 ), 5' -TC ATTCTCCTC CAACATTAGCA (E?«J#-^ 2 ) 

FAB PI (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 

(Be?iJ#-t 3 ). 5' -TTGGATCACTTTGGACCCAG (E?'J#-*f 4 ) 

Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (E 

flJ#-^5). 5* -TGCTGATGGTGAGAGTGAACTC (S?>Jif 6) 
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Vkl-2 (immunoglobulin kappa variable) : 5" -AGTCAGGGCATTAGCAGTGC ( 
7 ). 5' -GCTGCTGATGGTGAGAGTGA 8 ) 

ft 

(2) 7Ml/7t>7 yf'ff a-^-f/y ^f-fer-i/ 3 > (FISH) 
FlSHfl?#f(i (&H£, FISHHSfc^p h p-^, H/Htt. 1994) {df£<2Fftfc#j£ 

iCft^. t h2#. 4#. 14#. 22#^fe^#^6*I7 I D-y (CHROMOSOME PAINT 

ING SYSTEM, Cambiott) &m^T'ftte i tz 0 
mz-iZ. Z#* ft** * P- > 1*26^1/- 7(745? n - >)4» 10^/1/ 

-t^tiCitT^-stOti 5 ^D-7fc'ofc, Cttt>©? P->&FISHft?#f L 
fco FISHA¥#r(£ (8MKfe>. PISHIISST'p r- p-;K ^jS?± N 1994) IdfS^tUr^ 
fifelCfifelK t h 2#&fe{*4fMft T'p-T' (CHROMOSOME PAINTING SYSTEM. CANBI 

t h 2#lfefe^^£D^fe^iitt^Lr^^i:^^^©^fe#:^offlliSfeli^ 

zntz (Eli) o hik^t, st^ja^ p->«. mp\i*PCRtz&.m Ltz?? 

r-2#ftfe#©??|Era«**Tft*c*LA:o E«©^^t>©tt|IJfeLTUtt^ 0 

(HJ6M2) ^XESM^©^* P-fe/U&KJ:* t h22§3fefe#^A 

<*XA9*ffll!&ft (OTA9/#22. i^-5) *SH,*fc 0 Sfefeft^illS.iLTI^'JX 
ES*ffl9a^E14 (Martin L. Hooperi: 0 A3^ Hooper Nature. 326 -.292, 1987 

9->fT*y>f, ^±tt, 1995>lcIH£tt*::£&lcftl,^ ttit v 

>f h7^y>C (^'^) &SLA:G418S&ST0iitt# (*R*^. ffi&^Aifr 
t££<9A¥) o *r»*b» K-/-y*x ¥±*±^ 1992) 
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x 9 o-tr;l/«^S^5ml©DMEM{CSSSLfc 0 **J10 T <@£DB14£ h U "7 *> >7?^» 

DMEltt?3lslife»U 5ml©DMEM{C!MI?§ LfcflU S * cHr/l/<t 
1250rpnu 10&IH&jC> LT±»*IJfH.»fc. ttiS* 9 * fcT > 9'lz± *) «fc < £ <- U 
1:1.4PBG»* (5g PBG1000, <TOI>, 1ml DMS0< > ^v>£6mlDMEM{C?gft?) 
0. 5ml£tax.T^j&-ei#30#>#gL/cgL 10ml©DMBM3r# o < 0 £jD*.fca W. 
*>fC1250rpnu I0ftffi&& &SK£30mlCDBS^J!SJ3:l&it!»»C5g& L 

n -—y>T) 3&t;:»8Lrt:. 24B#F a t !&K300ju g/ml©G418 (GENETIC IN, is? 
•7) * JD*. 3E*U *©£#Bi&*&£»*fTtt o tz 0 ljM~10B&JC 

(4*ai»tt3n--d<aj^S« *©*3tmjg(iB140J®lO 7 {@£f;<9O~5iI 
Tr£>-ofc 0 tCJn^-^fy^T-yT'Llll^^ 5 x 10 6 <@ tz K> lml<D& 
&mm*k (ESifflJ!&ffligite+10XDMS0<£/?'^>) IcmmL, -SOViZTm&fcftL 
tz 0 |^^C#ISI^Mfe^ico^T10 s ~10 T ®OJfflIia^»pyy ADNA^Puregene 

DNA Isolation Kit (Centra System**) tc«k *9M$5! L/c 
h h22#ifefe(*:cDifn-^bii i 9 u*)\'Kily^%kmm?&Z-±\Z.£ l Onte^tz 

(Koit>, Science. 260:361, 1993) 0 #7l0 a ^<DA9/#22J; <0 TO L fz I 9 n -tr 
^£-5ml<DDMEMlC!&j§ U #W-fe;U40 (rt ¥•#&#$¥) 7jc±7? 

60Gy©#> v^j®*tLfc (1.2Gy/#x50#) 0 if is^toMM Ltz i 9 n -t?;U 

K>tb^S(iBl4*fflj!S10 7 ®*^O 1-7^-efe^/Co agSWtttfcicio^TM:* 

*J8*U * d *^aSMtt£8eB14/#22-9 , B14/S22-10 . ?o 
*^»J»ttttB14/#Z2-14. B14/#22-25JC*5*tS*ASfefeflcO«^«ieiT© (1) 
- (3){C«fc OitSLfc. 
(1) PCRft?#r (0 2) 

*»I»tt«eyy ADMA*«fffiiLTt r22#&fe#Jifc (Gene 

tic Maps, mid.) - (Polymorphic STS Primer Pair, BlOSfct 

: D22S315. D22S275. D22S278, D22S272. D22S274: Nature 359:794, 1992) <D 
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&&&PCR&iC& LtZo GenBank. BMBL^O^-^^-X J; «9 A#L/iig 

mom* btizftmLttttfy 4 <? v** v<omn^tt-ro 

PVALB (parvalbumin) : 5* -TGGTGGCTGAAAGCTAAGAA (ffi?ij#^ 9 ). 5' -CCAGAA 
GAATGGTGTCATTA (@E?'J#^-10) 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (E^l#-^ll), 5* -TGTAGTTGGAGG 
CCATGTCC (IE?iJ#-*f 12) 

DIA1 (cytochrome b-5 reductase) : 5* -CCCCACCCATGATCCAGTAC (@E?U#^-13 
),5' -GCCCTCAGAAGACGAAGCAG (E?iJ#-S§-14) 

IgA (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (I£?i|#-^15 
) . 5' - GGAG ACC AC CAAACC CTCCAAA (E^i#^ 16) 

ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (@2?iJ#-s§-17), o -CAGA 
GACACAGGCACGTAGAAG (K?iJ#-*H8) 

it 

41 (Innis^.tiifE) £fTfc-*fco *<D&¥k, *JWJW©2**tt^TO^' 5 -f v- 

j««M^«ita$nfco J^±o^m^ia 2 ic^-To B2ic*>^Ts sunt^t s 22 

Tl>Sl^< ojfr»© -7 — rt—Co^Tti KKffitti^** L/c CO' Brie 

n, GENETIC MAPS, 6th edition, BOOK 530 » itfe^&U^M'ttv- * -CDifeCf 
#♦4^ *a:*T?ICA#tH*5tiM8 (Science, HUMAN GENETIC MAP, 1994. Nature 
Genetics, 7:22, 1994, Nature 359:794, 19925?) ^rStC, **;&^«Ste©B8& 
£-7FL;fc*>©T?. RS^ti^-rL^jEHTfti^^o 4«<0G418»ttB14*Bie*Mco 

*>ofc^-*-«rD7?^Lfc 0 Tfflic ttFISH«?«ft-J: L/io A9/# 

(2) -y-yyyD.y h»*f 

J A^^*910 4 — 10 s n K-ffffi, RIKEN DNA Bank«tOA¥-. Nucleic acids re 
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search. 13:7813. 1985. pUK19A*3fel. 4kb BcoRI-BamH I ftrK") ^Zftt-ytLX 

> mmrnrn cbsiik ^.mmm) temznteitzmugv?; adnak^lt 

<Ausubel£, Current Protocols in Molecular Biology. John Wiley & Sons, I 
nc., 1994XClS$n^^Jc:^^|f<£o^o -£©$£31, #H«i&tt**DNAIc*>^ 

-^Tte-e©'*:? , K©*S*^t»«l3feT?SS h h&fe#DNA©v 

x A DNA te*f •+ £ Sit tiA9/#22© tltmm~C& -*tz 0 if^^mmttWO 

(3) ^;b^-u-vtr>x-r >Ht-r^ A -^-r^u ^-r-b'-vg > (fish) 

FISHft?«rfi (t£JH£. FISHH«|yn h 3§?il*±, 1994) Cte$n/;^^ 

izm^ t h22#^fe^<NFSfi<J-/a-y (CHROMOSOME PAINTING SYSTEM, Cambio 
&) «rfflOTff<£-»A:o tt£ Lfc#S*©li£^K:J^T> E14/#2 

2-9 li^f^McglL/:^ Afc©3tttt!4:fcL*:8ifef*ei: LTb h22# 

El±©*l*tC«t:«3* » &nfcG418WttlfcE14/#22-9 . E14/#22-10 (it h-22# 
9k&fr(D±X$>2>\.m*M9t : $:, E14/#22-14 x E14/I22-25 (*-€:<DS&#l&rK-£ 

(HJfeW) t h22§&fe&£^ft-£BS;fflII§^£©*> ^?Xftg3 

fttCOHTtt. <«^m— . *T-rt/*> U -X8, v->^--tr^^ > 

^. ^±*t. i995>(cie$n^^ffiic^^^ 0 (HifeM2) -c?i<5>n, t h22# 

d n^C418i»ttBS*Dia*B14/#22-9*8|[IS^ h 

•y * £<9:££±U\ C57BL/6XC3H Flit v> X (B#? UTit) *C3Hi|-7^X 
(B** L^Tft) tXE^-SCiJiJ:*) TO LA:K«ia3HKtcK*fc*9 10-15 
ii&AL/Co ^aiSM^2.5B©{5iSiICR^">X (B*^U7t) O^^fcM- 
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ESmmW/ G418ffit& ES*fflJIS£&AL ?7*Jl *>77">X €fe^<2Wfti£ 

th^fe^ *#^- •• tzmmmmmm <z>& ~~\o% 10-30* 30* 



E14/#22 9 166 29 16 7 3 6 



n £ ^ £' o ^{Cct 0 $ n £ o ^£ L £29E© 9 ^feic £ ^{C)HJ9cfec!)SP 
-T^^b*.. E14*ffllSOSMoei6bnS^^(il6EET*-o/ro £ tz, 

C<Dfif*«fc»K t hZ2#jfefef*:«:fii^5v>XBS|fflfla»B14/«22-9«*/-5 
1987>lcI2$tt/c;7j}*lcS£^M£m*§U Puregene DNA Isolation Kit£ 

ffl^ryy ADNA^atBL^o coy; adna**si<!: lt (H»ij2) -c~&m 

Ltz&m&Zf^-C o -fePVALBx D22S278^ffl^Tiii|i^^O«t^^f'y:^ 

th-t^^^^rt^ (&fifc0|2) t hLlK^iJ^^D-yi Ltffll\ 641 
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^fc^foCD-ClOSgg-Cifco/i (03) o EI3lC:fc^Tx §U-><hfe. Bgll 

L/io £<fc*K +^77-)X (1(22-6,7,8, 9, 10. 11. 12 : <£>5lM 

ADNA^tf =r > Ko-^DNA(C: C (i. E14/S22-9 <!: E14Y/ADNA 
* l:9<7)MJ£-?zI-£Lf.:&<Z» ©b- ^ffllJ{CDNA^Ta> GM\Z& 
*M ^Mfc®** Jm&iTs LtZo (- : 0%, i : ~10JL rr : 10—30*) 

3£<c. ttic5%mm(Dwi&<Dn.z>ntz** ?mfc (K22-7) £o^tjbl iff 
m. ffi&i, cm. mm. mm. mm. ma^isoGEN (-* #>•;?->&) 

ADNA£SK»U *n^n©««lcol»T. (H»J2) -C^fflLfcjtfis 
^-©-9 *>MB, DIAl^-ffl^-CPCR^^ff^o/.io €c0^2ocDy^ 

flL SM : #fe85, H : £>ML Sp : ML Th : Ov : 3PJIL K : MU nc : # 

7 v^X^MDNA(^tt=« > h n-yp)> PC : k htiM£3ftRM& (HPL-1) DNA( 

:ftb©^l<t 0> B14/#22-9ti-7^Xffi|fl:^*>l^T'»*©jEWffl<»CJlltt L 
. ^ot h22#^fe{*^^LT^SC£^«i^J6^n^:o 

(0U&M5) t h22#^fe^^^j#-r^ES*HJiaS3fe^y 7^^X{C*5^-5 t h 

#. (K22-7) oKM^tt^ajfcic-ramisa^LAifco^ffl^^o c*ui&js\ 

SP^. So cn«fc<9 IS0GEN (— y 

» £{£fflLTMiA£tatijU RT-PCR&JCJ;^ t h-$**'pfcT> (MB) , 
th-f F^d-A b5 (DIA1) ©mRNA©^tb^fT^-5/c 0 RT-PCR 

li<Innis£, PCRHifc^i 7 A/, HBJfcBJS^. 1991>(c|B$n/c^{cgfeo 
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MB : 5' -TTAAGGGTCACCCAGAGACT (I£?iJ#-*§-19), 5' -TGTAGTTGGAGGCCATGTCC (g£^J 
#-*f-20) 

DIA1 : 5* -CAAAAAGTCCAACCCTATCA (Be^J#-^21), 5* -GCCCTCAGAAGACGAAGCAG (E 
?'I#^22) 

zcomm, M&&?(Dnmk\zftmftte^iMm®timtii2titz (05), rt-pcr 

o EI5{C^H>r N M (1-7-/7- (Hindi HftHt A DNA-i-Haell I#Ht0X174DNA, 
&5&) s MBtet hU/Pt'^ DIAltefc h ^ h ^ n - Ab5 ^ --tr % WT 

<*£l=Ei;«#(K22-7) JCo^T, EL ttflU ML gi s #P& 

s #tti5^t»IS0CBN*ffifflLr*ftRNA*tttijLs ±ie©2#0^v ^ ^-M «fc 

f£5|-r£ C <t*<*D^>nT*>^ (Bassel-Duby &, MCB, 12:5024, 1992) , CCDigm 
y»5Ci^LTU6c PCR^<B5(i2XT^D-xy;U{c-rm^i*i!jL^?^. A 
* lh:mm, L:ffF«, Sp: ML K:Wm, Ov: SM: M:v-*7- ( 

?XA98HJJS# (&TA9/#4 N £1^) fcffl^fc. W§fll!aiLT{i7^^ 

4 0 



WO 9S/37757 PCT/JP98/0OMO 

ft(om$ite (mfe^2) tmmzftte^tzo mMMtkft&tiiZiM&teBimmo 

&\2) tmniz'ifteitio Hffli»tt*B14/#4-4 . EWU-l x B14#4-lltwfe^ 
St H4#Jftfe#*tett*©»ffr©«**iJBlT© (1) ~ (3) IcfcOttJBLfc 

(1) PCRflW (07) 

a«WIH£*fc*V A ONANISM iLTfc h 4f ?fefei*±!;#fitsae^ (0' Br. 
ien, Genetic Maps, 6th edition, Book 5, Cold Spring Harbor Laboratory Pre 
ss. 1993) &.tf^SH£v-73- (Polymorphic STS Primer Pair BI0S?± : D4S395 
. D4S412, D4S422, D4S413. D4S418, D4S426, Fll: Nature 359:794. 1992 ) (D 
&&&PCRmiz£9&iiiiLtZo GenBanlu BMBLIlOx- XJ; 0 A^LtziM. 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (EF>J#^23), 5" -TCAC 
TCCGAAGCTGCCTTTC (IB^J#^-24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG OE*J#-^-25), 5' -TCATCT 
GTAAATCCAGCAGT (S£^J#^-26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (ie^lj#-t27), 5' -TTCGCCGAGTAGTC 
GCACGG (Bfi?lJ#^28) 

FABP2 (fatty acid binding protein 2. intestinal) : 5' -GATGAACTAGTCCAGG 
TGAGTT (B£?iJ#^29), 5* -CCTTTTGGCTTCTACTCCTTCA (Sej'J##30) 

*>s^ti— ^-iz^\,^i®ftznzi%mMV!}*mB&ztitio eh/#4-4 

* E14/#4-7 ^©i^C-^lC^^^n^fcOfeio^o J^±<D*£jH£ 
M&&7f;Lizh<DT^ mmi'&irLiijEm-Vtttn,^ 3!l<z>G418ft1£El4llBJ&tt 
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(2) -tf-tf >7o y >jS?#f (0 8) 

^if>yn y hft?Jfrti (HSfe#J2) £|sU£lC. E14/M-4 . E14/#4-7 £9IK 

/»4 <fc Jttfc Lts Jl/**«iPCW!WfTf*3 nfc^OgtifiM L 

fflLTto ,2 P«»fc KlI£?iJ£ 7 s U ^T'^/l/tt'T / -y'T^f-tf- 

BAS2000 {%±%%~7<< ;UA*±) J; *) L/; 0 HI 8 (C*J l^T> #l/->ti N 
£^?>> l:A9/#4 (»!feftc#t#«Bia) s 2:A9/#4+A9 (1:2) N 3:A9/#4+A9 (1:9 
) . 4:A9. 5:E14/#4-7. 6:E14/#4-4£-^-To 2. 3tt2 noWAZfeWLftlZTFL 
tz&.mX'm&Ltzb&X'&Zo £W«CDNA#M*3j*Lfco 

(3) 7 7M-U.y-t?>X^ f- A -'N>r 1 0 fj-tf-is 3 > (FISH) 

FisH*?*fa (.mmm2) tmmiz, th4t?fefeMi^o-y (chromoso 

ME PAINTING SYSTEM, Cambiofct) I^T?t££ o 3>(S|c-f ^T£D & 

£^~©#sH£{c:fc^T. t h4#^fe^*s^w-ecDfii555-»fK-^ai^n^o 

E14/#4-4tiv>x5fefeft:{C<EffiLA:^T\ ffi©2tfMi!Stf£Lfc5fefe#<>: LT#ft 

2 ft -5 -£ n <!: — m L T ^ tz a 

SR^ Wf * £ C t i)< W ib- t ft o tz o 

(1**017) k \*mm&frwftmft*{%w?zwmi&frt><D*/ 

fc h m&&.ftWftmK%:&n Ltl^Ci *l/cG418i&mBSi® JfelfcBl 

4/14-4, E14/#4-7£g&i!&* h -y * «k 3£*>±J:f . (HJfeW) iElfcr LTH*# 
LfcJE^I!a^KICia*fct)10~15{iaAL/Co &£MiS&2. 5B<Z><£g!ICRv 
?X (B*?U7*fc) ©^IC>T-filJ©^*fc»9^JlO^©ESi9BflaaAM«r^ffiL 
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tz 0 ^©*£H<£ (^2) tcm-fo 



ES&Ifeft/ G418W& 
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£ ■? friz <fc K) Wit ^n5o U± L ft 13E© -5 % 30 £ ^ \z.mw.Q<z>% 

Si^fDK^iiB14/#4-7fi^CDl^i#:<C^l>T^15X-e*o^c 

dOIS*J:t). t h4#»fe(*:«P^Wf^*«»-rSV'>XBSJRBia*B14/*4-4s 
B14/#4-7(i^> 5Ml^Ltl^, ^ttfcS^tfXfflttiOEIMfiiaica' 
^"T 6 & L T t» £ C <h *<flfc|g $ ft o 

(1) PCRft¥#f 

(^5£fl|7) t>tl/c + y 5 V* X©9-£E14/#4-7&5feC7)li@# (K#4-7-l 
: **5*fo5JD . E14/#4-4l±j*<DHl#: (K#4-4-41 : +^$I^5X) fc^T 

W) T^Lft4#&fe#^ifT/8^^v-©?^B14/#4-7 N E14/#4-4T?&ffl£ 

(2) IMf >»*f (El 9) 
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Wymffilt (HSfe#|2) ifiPHL B14/#4-7ft3fc®H@# (K#4-7-l:4M5 
->{iB14/#4-7<h^{KLT^^o -?VXYy U ictf? Z MiHtEU/U-KDl^ 10% 

mmv&itzo msiz&^x. &i>->tb, wim<tLtz2(zg(DKm^ 

ADNA£&fflL^ 0 3 'PUWi k h LllE^iJ^y a - 7 <h U •> T^Mif > - 
yr^7-T1f-BAS2000 (t±?l7>f^A?i) C«fc*>|fttfJLfcp £ffl!CDNA#. 
^MZiFLtZo §^->li£^bl : K#4-7-K 2:7 , 5>^. 3 : B14/84-7 

(3) m.mm^mm^mm<DG4ism^um 

y^O X<Di EM/M-im&tDimft (K#4-7-l : , Bl 

4/#4-4S$fe©lfflfl: (K#4-4-41 : */5«j5J0 ICO^TKI^ £JS*T©<J: O <C 

m-lOmrKWrU PBS/lmM BDTAT?«!sI«fe* L ^ X^ni£*£l,>ft-C^ 

ft%HOMM$:S XT*m&< ®QMtS 0 jSfl«asjt*5mI O PBS/lmM ED 
TA*^ttfc*-*-"7K:£U 30#~1 ^raMaf^B-r-So IrolOPBS/BD 
TA*aLT±»*-SK*)|Sfcg N lml£D0.25Xh 'J 7"->>/PBS^inx. 5~10£f B m 

t>mi»tte^»f^ ^L^bllSliJ; < (2 <*^" 0 lOOOrpm. 10 
#RBa&U 2tS££2ml®DMBM (10XPCS) KMU 35mnr> + - WC^SSf h 0 
7~10B©i&*&. h 0«MS'* > * Writ's ^ + 

*fc'9*&10 4 ffl©»M*35nmS/>- l/2t!ti:iSL, -5 ^itk^»»ie4ddtf g/ 
ml<DG418^ria^ N 5~7B fel^ U fnt'n® •> + - \s<D&MV&%ffi&? %o 

-r^o 2®#:^G4i8Wtt€>i»ii^iHaifa©??ft^«>fe,nfco 

Cnb»0|gmJ:*?^ B14/#4-7x B14/#4-4te v ? X{@#K^TS* 

Wi^MiLT, (HJfe^Jl) T?»*nfcb M4#3fefe#&GM$-r£v 

•5 XA9$fflj&#: (JWTA9/#14. <h^?) ^ffl^^o ftfe#£Sttll&±-LTtt^** 
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BS*BjiS#TT2 (7 1*77 7 frft^Qm A. Yagi ^.Analytical Bioc 

hem., 214:70, 1993) 3rffiWc 0 TT2<7>i£ii&te<*lK*-. ^<-f^-^-j.T 

;ux';-X8, << >y, ^±ft, i995>jcie^n^^ic^^, 

(Koi£. Science, 260:361, 1993) 0 #Jl0*4@<OA9/314cfc <9SK*# L/- ^ ? o-tr 
/l/£5ml<£>DMEM{;:®z§U # >-7-tzyb40 (MIE) JcJ;^ 7X±"e30Gy<D/f >T$g 
^.TOL^ (1.2Gy/#x25#) 0 #>^mmttLtz Z ? a-b^^*M*f ^ ? n -t? 

fflJ&lO-^&fci^-ZP&o^o ai^Mtt^f-o^TW (f£»12) ilsI^^L 

-7ife!|*Jlfrr ^ * n-tryl/^A^=tSG418W#*l-4. 1-5. *fy^l& (30Gy 
) JRWtS ^ n-tr;U^A{-i:^G418ii»'&^3-U 3-2ft4^(Cfc{t S t h 14#lfe-fe 
^ttzl,t^m^r<DUWitKlT(D (1) . (2) (C«tt)«t^L/Co 
( 1 ) PCRPtfr (E10) 

ien, Genetic Maps, 6th edition, Book 5, Cold Spring Harbor Laboratory Pr 
ess, 1993 ) SlO'^M^v-^- (Polymorphic STS Primer Pair B10S*±:D14 
S43, D14S51, D14S62, D14S65. D14S66, D14S67, D14S72, D14S75, D14S78, Dl 
4S81, PCI jNature 359:794, 1992; Nature Genetics, 7:22, 1994) 
Rmz£<omtHLtz 0 GenBank, EMBL??©^- * J: <0 L/ci£«@e?iJ£ 

NP (nucleoside phosphorylase) : 5* -ATAGAGCGTACCCACTCTGG (gE^JS-^31). 
5' -AACCAGGTAGGTTGATATGG (K^i#-§-32) 
TCRA (T-cell receptor alpha) : 5* -AAGTTCCTGTGATGTCAAGC (ge?i]#^-33), 5 
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* -TCATGAGCAGATTAAACCCG (S£FiJS-^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (g£?i|#-^ 
35), 5' -TGTAGGGGTTGACAGTGACA (@£^J#^36) 

1GA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (H 
jmmi), 5* -GGCGGTTAGTGGGGTCTTCA (ffi?iJ#-f-38) 

IGG1 (immunoglobulin gamma- 1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (Sc" 
J']#-^39). 5' -CTGGTGCAGGACGGTGAGGA (E^IS^O) 

I CM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (BS^J#^ 
41). 5' -GGGTCAGTAGCAGGTGCCAG (i£^]#^42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG ( 
Kyi]#-*H3), 5' -GTTGTGCTACTCCCATCACT (B£?<J#-5f 44) 
ft 

Xn*tltzm%m&m-U 3-212. l4#&fe#©-^iS$£^feLTl^«|S] 
&t>tiZ> b(Db$>^iZo J£i±©^m^S110(C^-r o EllOJCioUTs £jBi:t h 14 

2#r^) o ae^&^att^-*-©ifetW5nt^ JS^-r{cA^nj*s«* ( 

a<tfcfcU3 nTtv- * - «BT. t^tti^n^^-o/cv-^-^DT^LfCo A9/#l 
4 tiSfefeft:*^0l&-e**o *«tcW5HitWll (1) O^m^^tlTC^o 
(2) -7;U^-L/-y-b>x^ -"-f 7 U *V-fef--> 3 > (FISH) 

FISH8P#rl* FlSfl^^n h^-;l/, JfjHfcfc, 1994) 

KHSl^ t M4#Jfefe#4#«fl«j:7n-y (CHROMOSOME PAINTING SYSTEM, Cambio 
*±) ^ffl^Ttrtt^fc. ^©ISIFI. 4lTf^TlCo^-ri2<hA,<h'<D57-g!&lC. t 
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JW±<DH^{C«t<9\. If t»tLfcG4181ftt^l-4. l-5x 3-K 3-2(2 t H4#&fe# 

(HWI9) -e»£fts t hl4#&fete£m#LT^£C£/»^3tt/tG418 
WteES$fflJIS&4;j* (1-4. 3-K 3-2. 1-5) h y 0 «fc 01 £±tf * I 

KlclEfc*:9 8~10flI&ALfco ESi£*tfc (MMM 9 ) t-Bfe§tUKiJSfc 
S££ 3 ttfiK&«fc2.5B©iR*ICR^*X (B*n7tt)©?Slc 
tf-flJ©^g*A:&Jftl<MB©-f >>> x ? > 3 Vl^tlfco *©*£JH£ (3c3) 

£3. t H4#ftfef* (Wrtt) £#*rr*TT2 «ia*^&0*y x'fftt 



BS|ffll&*|c/ G418i»tt ES$fflliS£&AL ^791 WW '^feA(Dii$ . 

t^fe#: &#^- /t 8 mmmmwL ©& ©& ~2ox 20-50X so-sox 



TT2/#14 - 


1-4 - 


98 


20 


1 






1 




1-5 


110 


14 


2 


' 1 




, 1 ;. 




3-1 


103 


11 


2 


1 


,, l 






3-2 


183 


19 


3 




2 


1 



\ ^felC^T^JE (ICR) &3fe©6fe©^CTT2jjfflJ}SE&3fc©^kfe (g&) 

fe t> ti 6 d> if o (c J: K) £ tl £ o L 64 E<z> o ^ ^fe f c p> ^ (c^ 
£fe©2B57-©£>6. -?tlt)*>. ES*fflj^cD^jft©^©^ft6®#<i8ETcbof;:o 
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1-4. 1-5. 3-u s-2) a*/ 7MM^iti,^> -fut>%-T"y 

(HWJio) T''&z>ntz±/ ^^tcfctfS h M4#&fe#^#8fr^tf>i£if 
{±£*T© (O - (3) {CJ:0 5t^L/c o 

*^^^XCD ^3-l&3fecm{@{fc (K3-1-1 : 4^ 7^*ft25$0 ICOUT ( 

9) -e^L/cl4#^fe^«fffi'7'7 -f ^-©9^3-l-C^t±}^n/cl4«^T!Co 

&to$tt/c (eiio) o 
$^»{c. mtm& (K3-1-D ico^te ml ml ml mm^* 

Puregene DNA Isolation Ki UzJz K) 7 J ADNA£EK# U <?rn**ft©;i&$SU-o^ 

m^(c*3^T3W^$nsitiii^d<5£^$n/c chid o ?zmmn2%T if u - 

§l/->«£A>bB : Jfik K : »J8L Sp : JfcJJgs H : 4>«L L : flfJiL Th : JftJBH 
. pc: t h^ft^J^ (HFL-1) DNA (itt3>ho-^) , nc:#+^ 7v5 
XKMDNA (Hte3>hn-;i/) N M:"7-/7- (Hindi I I$Hb A DNA + Hael 1 1 

(2) Km&*mtmmMe>Gmm&&m. 

*S 77f 3-2£#<Z>2<l# (K3-2-1 : +^ 7^25X, K3-2-3 : 

^^TCck^tc^t^aBua^iaigL/cc dnam (Hife#i4) <b^<c3-6igi 

<£<D*jt 3 XV> KM* 5vw~lOMfl)ML, PBS/lmM EDTAT'tfctE]gfc# L fctfc. 
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^^^^5ml©PBS/lmM t> 30#~1 mfflMU&W:-? 

3o *<D®l, lml«DPBS/EDTA£-aLT±7# ; £lK0l&£. lmlOO. 25X h U 7* > > 

£<fc<{3<"fo lOOOrpm, I0#IH3ft&U ttig£2inlGr>DMEM (10XFCS) 1CS»U 

-5 ^fticUOO^g/mltf^lS^rfln*^ 5—7 B Fa^ll U ZtlZ'tlCD > * - 
±Jfe&£*7* > h"f £o :®*#Ts »^aiCR-r^xa*©««I^IDJ»(±. G4 
18#£T-eii«lOO50E«-a-<S. *«^lfi^©*«Blf&^:{c*f-r-£,a^%t?©^: 

£-rnte\ G4i8WttBsiHiaiftft*»ii^«Bia©»it^iBBiia*a{wfc«^5S)«^* 

SSfcLT^Sit^^nSo CCDi^m. (E112) K^LfciI*K 3<@#±tG418 
{col^T2^<Dig^/#S^35iiffli^i'-U^^^^n/cft^ 5 P-^Lfco ICR teS 
(3) ^^AG418»ii«ftKt^«0iaoPISH#«f 

mmm) tmmuysm-z^ ±e (2) -c#e,nfcG4i8Wtti»iii^ari& (K3-2 

-3.K1-4-1**) ©FISH8?#r^T&^fco ^u-yUHFL-UfflBS (gSjfeWD «fc »5 
JTtfJLfcfc h£DNA*FITC«!&Lfc (felb, FISHfUfcT" a h n *5flH±. l 

994) fe©*ffl^fco ^ossm. 2^<*it. «<fc^©#s«K:aa:Lfck b$k& 

Ctlt>0^m«J:<9. k hl4#Ssfe#ap^Bfr>i-*«^pL/STT2ttlll&tt«^'?^« 
#lc^TB*©IElfra*teftitU H4#ifefe#»»WfK-*««fLT^ 

(f^fe0|12) t h2*»fe#«5Mfffr©ES*H§&^©*A 

MI«iLT, (%MtfU) Tf#£*Uck h2#&fe#gB#»rK-£fiUt 
^£-7^XA9*fflj£W23 (JB(TA9/#2 W23, i^-j) £fflWc<, &fe#g£*fflll§ <!: L 
Tte^XES*BJft#TT2 (HifeW) £/BWc 0 5 * o-b/Utt^SHIMs «fctfG418S 
tet*©iISiR(i (HSfe^J2) iHUfcicfftto/ro 3llriM&#©&^JgteTT2ffljmo 7 
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tmm\zftteitz 0 mmm&fts-u 5-2. 5-3ic*5«t*t H2#!fefe»:a5»»fK-© 

fi^tifiiTO (1) . (2) KiDitgLfc. 

(1) PCR«EW 

ADNA*HFffit U t'hZftftfe^Klff^SJie? (Gene 
tic Maps.BifSS) 3fcfe#:&-^*fflJteA9/#2 W23iC*5l>Tlfttfa $ ft/- C k > 

FABPlcD#^£^PCRzSCJ;^^tbL^o 

(2) 7;U^- U«y-fe>Xin situ'W ^-f ■!?—•> a > (FISH) 
FlSHflWrtt (HMEW2) tra«tt^TjSfeT, t hZSSfir&fMSJUft^a-:/ (CH 

R0M0S0ME PAINTIjNC SYSTEM, Cambioft) *ffl^TlT«-3fco 3^"T^ 

T^til^nfcc *-©*££ (*A9/#2 W23-e«|^$tlA:fcO<i:|SI^-e*o^o 
JK±©$l»te«fc?K f§£ftfcG418»ttft};ifc: h2#»fe#«B#*r>t*«**-r4 

(11**112) T?»^n> t h2#*fe#»»HfW-*ffi*LT^4Ci36<lt»* 
tlfcG418ffitttESfflJ3a**5-l^^X h -y ? cfc0 5:^±tf> ICR£3WiMCH(ICR) 
(B** ur*t) il«lv»!7^(D3cie{cj;0»t>n^8«BMffi(cJK*/r<9 10-12 

S1&31&2. 5B©{MICR-7?T; (B#? fTtt) ©^<Cfi-<8iJ©^£>*;*)#j 
10fi©<< >i?x ? > 3 >m*&mLtZo 
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^4. k h 2 Slfefe^ (SrJt) -5TT2 3ffl US £©*<>< 77-77^8! 





M *-**TlM Ml—. C_ uL/\ V — ' 






35. -ft 'NtD WS£ 
i — ■ d v -/ >-4. ra/v *^r* 




tz 8 *ffl/!S»|K& 


©& 


©a 


-~20X 20-50% 50-80* 


TT2/#2 5-1 


264 


51 


18 


7 5.6 


(W23) 











mum(o&Km%:&m.Ltz.ifew^ smv^v xfim*kLtz 0 

s ^fetC:fel,>T1g£J0i (ICR) &3fe©6fe©*i~TT2$fS£*©Ir£.-gL (^£) 

^fe©«»©*«, BS«Hia©flltt©Ba6t>n*fi<*:«18ET»o/io 
*J«©ftitt*li^80X'C*->fco 
C©»*J:»K t h2#*fe(*»#|ffJt*#i#*5G4181&ttBS*ffll& (5-1) it 

Jfllfl|*©fc <4 RA-/ h T <v -fr^(BLISA 

% *?D->fit#H||7ia7^ mifea:> 1987: ^Jg • ^S. J£ 2 n 
*«*ftAn, tttttt. 1991; EJIU ««JKft**ftl9EM£&. 
— x 1993 ; Bd Harlow and David Lane, Antibodies A Laboratory Manual. Col 
d Spring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths, Cell & Ti 
ssue Culture: Laboratory Procedures, John Wiley ft Sons Ltd., 1996 „ Ztl 
t>©*iifcKia«©#&£#%fcL-c, ffl*^fc«fcoTliEfcB*ffl*ftg*4 °cx- 

#*SlWitalR*H 0.5 3^t>10iKg/nlggKUO0;o>£5O0Ofg) U:3&gR U BLISA 
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IS$4fcJ:6 ,f ^^$t^©?&f?JC53{y"5Xiliim M5905)£-raiL/cPBS£. 
A>fyiJ K-^^SiTttOffiiJ^JC^lS^flSKllll^^r^nL/cPBS^mi^Zc 20{£ 

„ 5m£jto*.30#&±>f >^ri<- h Lfco "TU- h&fr&lOO V£5000te<^ 

DT'U-hU-^- O'^-r >y EL312e) T?Q&ft££8lJS 
^29a^t>35B©^-^ (^Jtefljltk K3-1-2, K3-2-2. K3-2-3) £ <9 

t HgM^X^/ ^P-^-yU^ C > ^*-=r. I6385> £96^^ a * 
l/-MC3-f^rU (>**v s M5905) ^iD^/cPBS-e^f? L 

fclfoJ*ttJ|Sr£in*.rt:o fcl^^A'^^-^IMMfct HgMV^fctf* <Tago,2 
392)£;fj[]*_T-l' h LfcgU ABTS&® (Kirkegaard & Perry Laborator 

ies Inc., 506200) <D«{CJ: ^H^tt^405nmCDiR^-trM Lfc..i»_IS* 
ftfcfc hlgMftf* (*)\>ifJ > • -r 6001-1590 ) *fcttfc-H*G*t# ( 

*>^-7. I4506)^r^m<i: L/Cc &3Mi^ $ *Ito'»*i$Jn L/rPBSTl&Pg&tJK^fR 
Lfc 0 HgGiiJ^iCtttfLfc MgG-^lfcfle (i/^v.- 13382) S-^U-r- 

i:l^L, ^;V;r*S/^--fefgl!8SSifc MgGr^Kft: C^r-e. A0170) T'tiLth 
LtZo (*5) \Cffii- 0 t blgMtlsGitXHCtiLtiiZtltZo 

£tz£.miB. 34 B. 41B©3IsI(c^>^0 t h 14#&fe#»rtt-£eM*L/c*;< 
(£ifefl|10* K3-1-1, K3-2-1) (C. PBSfcfgjgLjtt MfortryU:^ > 
(HSA, ^?*^,A3782) 2mi£-T *J b (MPL+TDM Emulsion, RIB I Imnunoche 

m Reseach Inc.) izg^ t ^00. 25mg/ml £0. 2 ml^&SE L/-o CO + /77 
^Xlto^I^icBLISAtCj^T^frLfCo -e©^^ (EH3s S14) IC^^o 
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&5. *J v v^xifa^^^t hfit(*aiJK(BLlSA) 



IgG (mg/1) IgM (mg/1) 



K3-1-2 0.37 3.7 

K3-2-2 0.33 5.9 

K3-2-3 0.51 3.4 



(H$fe0>]15) t hl4 f^fA + ^779^^bOh M«fctl»S&'W 

(HSfeWH) c^^rt hr^^; yTMLfc+^^^'f^CKS-i-i, ^Ste 

#114) j^&£IM4BB tb U £ xp-rfflliSi W^L^ 

ftAP1> H^^iVf^f 7 -f 1991> Kfg^tifc^&l;:^. ^io-^ 
ttiaiLTtt. P3X63-Ag. 8. 653 (*B*S!!ii£ <0 ®&A. 05-565) *ffi«Lfco 96 
-X~?V~- MO&JC* gii^.. 1 aiBJ**«d&*±»*BLISAi*T?»«f L^o BLIS 
A&teiitfc: MgMv^X^-y * a-i-jHn.fr 16385) *7l/-MwH 

^tLrHSteMl4<!:|g^{C^T^:i> x 6H££E>? D->^6^lf^o £*:HSA&4/tM 
<h L50mM©^K-^K7K*'<^ 7 r -pH9. 6T'«Jg5// g/ml<D&&<h U BLISA 
:7*b- r-©£^i;WciOO/z lo'o^Lfco ^<J\<** >> y-HX-mffiLfcirit 
HgA+IgG+IgM-f ^tftft (Kirkegaard & Perry Laboratories Inc., 04-10-17) 

>te6<@<Dt HgM^te^ 1 -o-Ztb-itZo Z(D?a-> (H4B7) 
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--fe"#lttfitt HgHHr-^trttt (Tago, 2392) ^TELISA^rirte o tz t C 6 

M (*;l/*V y • -T-t-ii, 600W590>£JgJt6(C£oT2^g/mHc%£SLfc3S*4 
Td^lR^lcJ: bfWIifi^ofc, Ctli±/N^y»; K-vH4B7rt«i^-r&l/t 
{*a<HSAJC#M&©&££t&T&£ C i'^/T^tS fcOtrfc* (015) 0 0155C 

(H«te^Jl6) G418ifitt£-7-*>?*;*ftfck h2#&fe#Rfffi-<£> t° a -n i/ 

G418»teT?**$nfc k h2#»fe#»fJt 3 A9IB8S (W23)( 

x HH#J80 ^100mm>> + - l/-eG418 (800#g/ml) *^t?a8^#*ft (10%FBS 
. DMEM) L tz a fa-DT^y^Biiie^t^^^i KpPCKPuro 

(WHITEHEAD INSTITUTE, Dr. Peter W. Laird ^F7>X7^y 3 > 
ffirc*JBB**SalI (SfflfiS) T'&tfUfcLfco h l ) 7 : s L> 5x10 s <@ 

/ml<!:«4<J;9(C^^.y30iJ >l/^v77- (PBS) KlMLT^t>10tfBD 
NA#&TT?S> — >/<yl/-^- (/<-f*-5* K) £-/B^T^U? hDij!l/--> 3 y ( 
HJfeMl^Jfc) *?f^o7t 0 25#F<D^ST1000V<D^ J E ; £4inm : K<D^t'? ho 

>L fciftafla^ 100mm ^ 1- - U 3 ~ 6 tfcicjfS U fc 0 1 S^ClO/ag/ml© t'a - p 
•^>f (>^T. P-7255) fc<fctfG418 (800#g/ml) ^^tZl«iR»i||!iI 
£&x.fco 2~3iIP^K:£i;fc3U--200^;JlJ££— o©3|E0£ LT££& 
/io C©*fflfla^3oCD^a{co^T'€-tl'€ 5 n25cin 2 7^Xr3 2 ~ 3 ^n&Tig^ L 
. i ^ n-k>»l/^^$-y:25cm 2 7 5X3-z?^Lfc^^XA9asa<i:I^Ji^Ili[Hj 
^{CiH^-Lfco lOOmm^*- U2&JC|£LG418£ h' a -o?-{ ->>*$f ±E© 
^MIRi£it&Ti&« U 3o©^a©o *»lo(Z)^H^ t>2o£D -M^^Jlttt * 

G418ffit&«fcTT*v-*>?'$n/ck M4#ftfe(*Kff>i ; fe«^4ESai]|&*|6 ( 
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B14/S14-36) Mmm&GaB&ifcijaLtzigmttp-Z'igm-f&Z tiCfcO. th» 
fe&ri<te{tL^BS«©* n->£3t*f Lfc (/<-f .*T;l/-/ 'J -X8. 

->^-yr^>^ ¥±*t, 1995) o C418W^^^X«7Jft*ffl^ (fOf-;? 
^-iji>^^J:OSl'A) ^v^r h7^->yjffilt5Ci^< l00mm-> + -U{c^i 
«L^«*fflJ&£ L/Co COlOOnnni/ * - UICE14/S14-36 SiSL, ¥-B$G418 
^^16mg/nilc0i§«lch^Lfco 1 ~2B^(C:fgJfc£&L 1 >HISJ&ICG418 mm 
^lOmg/tnlt LT*l*«y, 3 d--©*^ £I5fi£tt*3 Hi Ls 

&fe#£b hl4##^6*jrD-^ (£lfefll9#!8D £ffl^TFISH#tfLfc a 
i LT8 * o- >7rt h 14#fefefr»f>T"*<l5<bLTt^o 
(H*feWl8) k h2#^fe^^^^aO J 14#^fe^S15^»fK-^^^^^-rS 

-7*XBSilfflJfe**©SX# 

m^-mrn. w^mkmm^^nmmtLtzi t u*)v&xn.mz\&<o^ pgi*<# 

Ml) t^flftKlTtt^fco Zvmm, l 9 atjvM&lOB&.iz.m9®<DG4l8M& 
£tsigmz3>W&. $t»t3B^lLfci:^ 45fi (76X) Oan--*<^ 

o t h2#^-&^^-»rM-±©^v-^-jt^^tliCD^J6. A9/#2 W2 

3 (G418W&©*. : H»jl6) Col^TtepSTneoB (USte^Jl) , PGltco^T 
(ipPGKPuro <^ifefl|16) ^u-^t L7tFISHj$#f £fT&: o FISH^ 
i7"n ^llft, 1994) o *<Dmm. A9/#2 W23T& (HSfe^J12) X'W 

eoB;W*A£*lT^3C££^-tV PGl^liPI^©^^ $ ©Sfefe#BfrJt± 
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>.zttim<Di'r-j-JVib<m&$tLtzo pSTneoBipPGKPuroiiK? IB Fl© 

mn^W^oyx-. pPGKPuroyD-^-^ilpSTneoBfc^Hi^tlSo ^"4't>^> PG1 
•?mmZtltz4m<Di'yi-J\s<Dr> 2<ltipSTneoB. -;frcZ)2*@(ipPGKPuro& 
*0->^^yU<k^-&n*o C©*£JH«fc*K PGld<#f#1-3 t h2#$fefe#g&5r 

iriitfl^t H4»^fe#aJ^Wfn-*^L-CU-5C418»ttn2«Blfi«cl-4 ( 
t±0. 75/ig/ml<Dh 0 rL-D-7-r •> !/»J8rr?ffett (H»J9) ©C418ittt«cj8^©# 

4iffl!iaio 7 ^*/c0 3~7^-c : ^o/ro :n&oe a -a s/ >i»tt<*«3oo 

g/ml <Z>G41 m& "FT? t> iiStf 5 C i: ^ £G41 88*14 4> ft B£ IC £ft L T ^ 6 C i 
M3*lfco — ai8ffl»tt*oa|[ttfiiffs $VADNA3K»tt (HJfe^j2) 
Kifftt-afco t h2#Jfefe#«#ltlrfi-Rtf. t M4#Sfefe#«»WfW©««ftt- 
MHJWiStt#PG5* PG15. PG16{Co^TtiJ^T© (1) *C 0 . PG15tc-o^Tte 
£t>fC (2) \z&K>mZLtz* 

(1) PCR8?#r 

— umk^mmtLTt h2#, u#jfe&#± -sat 

fe^ (Genetic Maps. Mid) <D ? 2*Sfefe^{Col,>T{± (j£$fe0»J12 ; A9/#2 
W23) x Utftfe^l^^ttt (H»J9 ; TT2/JU4 1-4) TSS^HB^nt 

^^^■•y^'r^-tco^TPCRitiig^iT^o^Mm. 3***ic ±xcoy^-c^ 

(2) 7;V*l/ 7 -b>X in situ'W 7 "J ^< -tr- •> 3 > (FISH) 
FISH»#f« (HKEW11) tmm\Z, t h^DNA*PITCIM»Lfcfe<0*-/P-"7' 

Jfeft*Wffr*<ttB*tLA:o (^Jfe^j9 ; TT2/#14 1-4) T?k H4#% 

fe(*«*W"^P-7'lcj;»)ttffi$nA:«^WfM-i. 'h£^#t* (H*fe^Jl2 ; TT2/ 
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t^-efeo^o (gli6) iz-tomgk&m-fo El+Sgofi^Miiv^xfif 

(H»J19) t h2#^feM^)t&U f 14#^fe^gP^8lf^^lRl^{C«^-r^ 

*#LT^£C *lrt:G418s k^-n^ S/ >:L*WttTT2»IJI&t*PG5. 

PG15. PG16**|§X h y ^ «t«J3t"&_btf> ICR*fcliMCH(ICR) (B*^l/7tt) 
tt«t^^xO^BEtc«fc0^^n7t8fflJia»iJK«cJE*f:0 10--12ffl^ALfco BSIffl 

B CHRIS ICRt«>X (B*7 l/Ttt) ©^S*cfiiD]©^£*fc!3Jmo«©-r >^ 
x 7 -> a yH^r^^tL^o 

t h2#*fe(*^»IWM-2&^14#*fe#«»Wf>T-*l»IB*fc«J#-r-5^^X 



th&feft *|c« /c8*ffl§a^E^ ©& (Dm. ~10X 10-50X 50X~ 



112/ PG5 160 26 8 7 1 - 

#14+#2 PG15 168 15 3 1 2 - 

PG16 223 32 12 3 6 3 
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^fe^fcU-CltiJBi C ICR) S*©afeO*{CTT2ffiSSS*<?>if^-& (S&) *>< 
iffllfeft (PG5, PG15. PG16) Ji* > vl&mtt&n LT^ 6. -^tt*)*.^*® 

Cf^Sfe^Jl9) Tf££8 L/c + ^ vT-fXCD-p "t,. KPG-15 (QiBM : PG5fi^. * 
>5^10X) . KPG-18 (5iSiS : PG5ft3fc. *^-5^10X) CD2EE{C*fLT, PB 
Slw»#L*:k hlfllTtT^ri > (HSA, A3782) <kTS>A'<>h (MP 

L+TDM Emulsion. RIBI Immunochem Reseach Inc.) £ teWLte LXO. 25mg/ml<DHS 
A#tt*HSEL0.2ml*fefSL^o ft&ffffK &tf8B&0*;< 5 ^^X«J: 
Ifll C ij»"t"(Ot hffi#jt/IS:fcJ:£>*b hiltf*ictt*BLISASs£ffl^Tftfcli Lfc ( 
HJfe«H4#JH) o 50mM©ft»-jK»*#/<v7 7'--pH9.6T#«L/itn:fc bft& 
ittt-^^ttf* (VECTOR LABORATORIES, INC.. A I -3060) £-965*: t -f * u 9 ■< $ - 

tt + ^ttft: (VECTOR LABORATORIES, INC., BA-3060) Tl' h L 

$ £lCb'*^ WkO-frb*'*^*^-^ i7b* ^>DH©&£-& (VECTOR LABOR 
ATORIES, INC.. Vectastain ABC*-y hPK4000) *Jn*."rW h Lti'&^ 

^t+->^-lfSSiLT3,3 , .5.5'-fh7>f;K>f ^> (TMBZ. 

k ML-1120T) ommzjLomm?£&*450m<DW±&riif-mLtzo m 

(K3ttfcje**fto»J8«lfcl©fc HgG 1-3889) L^O^lfil 

fa£^J0LfcPBST&|gttlc3&fRL*:o #tlilcol>Tfi50iiM73^&-^&*3S'< 

•y 7 r -pH9.6T*frfRL*:in;b h * n-:H/l,ijt# (>X^\ 1-63 

85) £965t^-f ^nM^-^U-H^-f^/U lfil»K**£in*.* 

-Z'^frjrS-^y-lfUWfiit V ulWc**J (The Binding Site Limited, M 

P008) £jD*T-f h LA:&> TMBZ (&iC<-*5-r K ML-1120T) © 
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JH©fc KIgM C*JUrt J > . y-t-il^ 6001-1590) &Mm± ZlflLft ( f 

TV* M5905) ^mtSQLfz?BSX'MkmmiznmLtZo *(Dm^ 2®&±k$L& 

L/c (*7. ^8) o 

^7. +>7^^7KPG1 5t©th$tMS (ELISA) 

I g M (rag/ 1 ) Ig^ (rag/1) 



0.19 1.6 
8 a g 0.75 1.7 



*8. +^7T^XKPG1 8*®thMM (ELISA) 

I gM <mg/ 1 ) I g/c (mg/1 ) 

ft&ffi 0.2 9 0.5 7 

8BI 3.4 0.87 



$ tlfZo 

(*W1) t M4S^fe^»fjt^A+>5v^xlfil^(c*5^S^HSAb hffiffc 

OIJfeMlO) tlBl^JcL-Cfp^Lrch h l4#&fe#»r>t£&*#L*:*y 5 -x"7 
X (K9, Kll ; ^iCTT2,1fflm^3-2i* s * >5 3Ui^n*-'ft50$k 305$) 
LTs ^799, 93B. 107B, 133B©4IeJ (K9) x ifc jt li£&74B> 88B. 

in h (kid vzmizfrtz*) (fn»20) tmm\z\\{Sk&%>mLtz 0 z<d*j 
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«fc -oTfctil Ltz (H«J14#JE0 o 50nll©«»-iftlft**'<v7r-pH9.6-C?# 
f?L/;HSA (/^, A 3782) £-965x1 * o * -f * U- H^-t^ > 

08007E) <&*D^.T-f h L^^. ^l/t+^^-b'Sf t L 

TO- 7 U > ^7 ^ > (OPD. giS^-^f K ML-11300) ©^faC J: 9 

HSAt MgGO^|ffi{ife^^±#Lrto ttJSUCR^ 7 *-Z?C±, HSA^S^©5tHS 
At b lzG<Dtiffite'<v ? 7"? y FW<;iT*for>tzo £H£ (MW> iZTf; Ltic 

> ^^Xic&l^T, HSAUtll$iJ^[^*f LTlall#M^t HgG<£i/tM±#7&< 

9<r/3iS<Z>*P< -?^7X (H«feffij3. K22-7 ; *y 5^1030 «t D Ml U ifr 

-mWt7km'<v 7 T-pH9.6-e#I^L/,:!n:t hiftttAili^itf* (VECTOR LABOR 
ATORIES. INC. . AI-3070) <£r965tT-f ^ n ^ S—V'V— YVLi—^r 4 >^L> 
iflM^^^.. ^Tt'^^iH^ftt tfcW\mW$ite (VECTOR LABORAT 
ORIES, INC. > BA-3070) ZltoPLX-i a.^- Y L£ £<C t**?- Wt71f t'-UU 
jj-4-->^--fe*iT t'^^OHiO^^ (VECTOR LABORATORIES, INC. > Vectastain 
ABC*-y hPK4000) ZIlQX-X-f a. h L ^A-** •> ^— tr t L 

TTMBZ (ft^-*^ K ML-1120T) <D%i1]alz J: 9§$#St££450nrn©&7fejg 

-cmmitzo nmztitz xmzft^mm&xiot hue o>*'-? N 1-4010 

mt Lv7*lto^£^JtaL/cPBST&|£ftlw:^RL/co 180ng/ml<Dk h IgGtcffi 
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5®$&<D*/ (HjfiS^13 N K2-8. + >5*te70J) ^O^iSiScD* 
(H&#|13 N K2-3s K2-4. K2-12, * J ? &teZft*fn5Q%. 20SU 
SOX) iOSUfoU »©t hftft/cig£BLISA&£^T&ttJ L£ (HJfeW 
14) o oOmMcDj^gf-j^&TR^N' y 7 r -pH9. L T^tit k hSt#/c«H»¥tt 

{* (VECTOR LABORATORIES, INC. . AI-3060) &967\:^"f * n * * - 7 L> — Y 

(VECTOR LABORATORIES, INC.. BA-3060) £j&nx.T^ b Lcfbl^ t'^t" 

^•>'(t , 7-9-b*^;l/^-^i/^--tf <hT t'>> VDHCD^f* (VECTOR LABORATORIES, IN 
C. , Vectastain ABC+ v b) ^Jo^T-f * *C- h T.MBZ (tt^-? 

7< K ML-1120T) ®aStPD«C<J:0**Stt*450niD©Rjt«T! s MfLfc o 4tS$ 
tlfc /c^^-^o^Jggt^a© t h IgG (->^v, 1-3889) ^tLT^Xltl^ 



£9. ^v^X^k hift#:/c 


m 


ft& (EL I S A) 


ig 


K 


(mg/ 1 ) 


K 2 - 3 1 


2 


4 


K 2 — 4 


8 


5 


K 2 - 8 


2 


5 


K 2 - 1 2 


5 


6 



-4) IC&&66B> 80 Bx 102 B O30{c^>fc<9 (HWI20) il^t-HSA^rftg 
Lfco (K2-12) fc£&63B. 77Bx 91B. 116B <D4[5]!Cfc> 

tzK>. C0*> 7T^Xjto^tft7>HSA^*ff S t N*a#/c|g{£-BLISA&JC<fc oT 
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HSA A 3782) ^:96^:t 9 u ? <i 5 h(;3-f^>/L, » 

*^i?fc*^f->ftimtftb Mftft/cttir^tit^ (vector laboratories, 

INC.. BA-3060) £jD*.T-f h L£ £>JC b'** >-ffc»71J- b'^yU**^ 

^-•b'chT t*>?>DHO^^(* (VECTOR LABORATORIES, INC. , Vectastain ABC* y 
h) ^ftl^^ + a^-hLfct, ^**i/^-tfHti LTOPD (££^ 
-*9-f K ML-11300) O*aa^«fc*3»*ffitt*490ninCDIft5tffr»ffiLfco HS 
AnSLfc+y ^^xifiljittt'OftHSAk h/ci0MliMt±#Lto - 
^F*fJSICRv?XTtt. HSA^^OtJtHSA t h!a^/cilO*ffi«i^< y * ^5 > 

hSt^/c^i»e^<«tlLs *^tc«HSAtS:mW»lc*fLTft:m#IIWt Hg/e 
(^^124) b M4#3srfe{*»gA*y 5^*x^£©b hfc#fi$ U«t>L< 

>-r-r7^7, 1991> KlE3ftfc2r&Ici£l\ ~ ia-viSsfflflSi LT(i, Sp-2/0 
-Agl4 (Aa*$!!I, 05-554) fc'ffiffiLfco $*ftlcORIGEN Hybridoma Cloning 
Factor (HCF, • ^5 ^ » fclOXSin L96^T^ !✓-=- h 8ft jc £ £ & 

3k 3a^jci$^4 , ICG418^1rog/ml^*pL^o l~3aBB*»(St©*«±fl|* 
ELISAjfcT^tfrL* (^^jl4#M) 0 ^(i50mM©£t&-^&7h^>< -y 7 r - 
PH9. 6T?#f?L*:f/tb hwiT^Xty^u-T-/^ (*>i/v. 1-6385) £96 

^T?^;u**5/^— tfJSaftt r- ^vtfxffift (The Binding Site Limited, 
MP008) mtO+a^-Kfci, ifiLUZ-7^;y- (3-i 
fMyXf7'/'J>-6-XW>|) ^T>*^Aig (ABTS> Kirkegaard&P 
erry Laboratories Inc., 04-10-17) £flH*T&tf} L7{@<DB§te«} x/i/^it, 
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7^ico^-c«ia:fc: h r IHv^^ey >? p-^jufctft 1-6260) £967t 

v rm^^^fcw (7 >v osoote) 

y^-zL^-r- Y Ltz^ ABTS (Kirkegaard & Perry Laboratories Inc. 
x 04-10-17) £EH>T&iiJ L 2 jgjCDk hi*** 7 |ftHH£* i;U£*# fco 

(HiS^j23) {wfe^THSAT^S t/c^^ 5 v"^XK2-3*M^^105BS(Cfl$ 

i>f ^7^, 1991> SC§e£ti?t:frj£<Cfi£W i ^n-^lffljJSi Lttix P3X6 
3Ag8. 653 (*B*(Ka^ 05-565) fcteJBLfco i£g&{CHCF • 7^0 

» ^10^*OL96^7*P- hlOtfefw^ 3B«^#iR + fc:G418£lng/ail 

VrltZo ELISA&(i (HWJ23) iH#«cfrtt^, t hift#*gi|^fe<D? o-> 

(3&fiSfl|26) G418iiWtt-7-^>^$tL^ t r*22#^fei*<Dt* J L-o-7-r 

G418WttT?#»$4l/tt b22mm&fc&&Wi-Zh9mffe (A9/#22 7 2 ; H»j 
IC^T. (3Sft«16) tH«tt^rj*Tt h22#Sfefe#©e J L-a-7 

^©IS (PK P2> P3) trgWfflJ&i LT&£.MW Xh9mM~*<D i ? u-izJU& 
A£r'rrter>tz 0 *<z>mm. Pi<k*)6M> P2<fc9H@. P3J:»j3iH©— fiH&aifittfe 

n-b;u#t^»Jiax ^ttMA9fflJIS^S^MSa<h L/z$ ^n-feyU^AH^ICj:^. t 

-i^Lfc (HJfc#ll8) o 5 *a*;U3X»&tfA9*BJS£©ltt^(i (HSfe^l) 

traajCfT'iofco -?:©Mm. $ ? D4r;l^AllB^K28*i<9G418iiH£3 p^- 
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JC3c&L/c&> £ t>«c3BF H ^«LA:<i: C>5^ 21® (75X) O^n^-^L 
7^0 $ * n-fcyU&{C:fc^T{i, lo^^^flgjc, <Z)i§-£l:*:& £ ^ 

ifcU ffcfr^, 6-l*<ftft**G418WttMASftrt:k h22#3fefe#j&<* ^»lct° 

(HJfc0iJl5) {Cfeli^TWWSnfcfc hStMiJ (IgM) ^tS'WriJ K 
H4B7 (HSA#H£fl) S.O'H8F9 (##Jtlft) J; *K ISOGEN 
y-» Ztizm LT, ^RNA^m?#L^o cDHA©^Jlfctt % Ready-To-Go T-primed 
1st strand* y h (Pharmacia*t) 5// gO^RNA^r^ffl L/z 0 f# 

•in^cDNAJco^TTiEJC^L^y^'f ^- (Larrick£, BIO/TECHNOLOGY, 7, 
934-, 1989 N Word£>, Int. Immunol., 1, 296-, im&ttlzftW JC^OPC 

CM1 (fc MglCfcflTffiiS) : 5' -TTGTATTTCCAGGAGAAAGTG CEJIJ*^- 4 5 ) 
CM2 C|Bl_h) : 5' -GGAGACGAGGGGGAAAAGGG (Se^JM-4 6) 

HS1 (fc Ymm^Mmm) : 5' -ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (EJIJ 
#f 4 7) (8ffl©7l^) 

HS2 (IrI±) : 5* - ATGGAG ( CT) TTGGGCTGA (GC ) CTGG (GC) TTT ( CT) T (SE?»J#-t4 8) 

(im<Oi&&Qft 

HS3 m±) : 5' -ATG(AG)A(AC)(AC)(AT)ACT(GT)TG(GT)(AT)(GCT)C(AT)(CT)(G 
C)CT(CT)CTC (SE?IJ#^4 9 ) mumoMS®) 

H4B7. H8F9^t^. lHJg ©PCRtiHSl X CMK HS2xCMK HS3xCMl©3« 
<DZT? 4r?-<Dffl.Z).&t>-&lZ.'3^Tft\,^ (94V 1#\ 50°C 255". 72°C 3$K 40-tf- 

yjL;i/-?-*± x -y-vynf-f ?5-i40<£3D „ ^©PCRM£- 
•etL-etlHSlxCM2. HS2XCM2. HS3xCM2G!>y-7 -f -r-THftifSffiLfc (S. 
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m&mmtmm. 30-9- 0 mmm®uti.s%Ttfa-xigm.i*m&. $k<t 

ZZ±\Z£ O&tH Ltz 0 *<D$±g x H4B7^o^TJiHS3XCM2 
<<-?-Xfo490bp<DmmMy]i><mm2tltZo £tz. H8F9{c^>UTii. HS3 
x CM2"7 v << -7 - TT^c^^ / < > KWIrI* ©{fcff Kiitg $ tLr^OT d CD "7 5 << v - 

*»t-aT-/K HHfe^f ^>-r -r 7 4 1995) (D^F&JC&l^ pBlueScrip 
til SK+ (Stratagenett) ^-OSmalg&ftC ? n > 7 L ittsg#JCD 
tfA^n^y^X^ K©?t>#2s #3. #4 (H4B7) % #11. #13. #14 (H8F9) ic 
out, UM^it'y-^r y*- (Applyed Bio System^:) iZjiO, 

^tlTl^k Ma&VHM£ (Marks Bur. J. Immunol. 21, 985-, 1991) . 
JHfdi£ (Ravetch^. Cell, 27, 583-, 1981) <D%&\\ t J£& L fclg*. H4B7. H8 

fifeLfccDNAfco^-C. TlS^yv-f^- (Larrick£, BIO/TECHNOLOGY, 7, 934 
-, 1989. Whitehurst Nucleic Acids Res., 20, 4929-, 1992 Zm^lzftW 
«CJ:*>PCR*fTttH, b h /c Lfco Pitt^ > h n-yUi LTK2 

-8±*)imL^lrrJ18*3fccDNA&£>\ (HWI10) <DTT2/#14 3-2fi3fc+^77<? 
XK3-2-2J: 0 L/r^Mfi^cDNA^ffl ^tz a 

KC2 ( b h Ig k tt£fttKJ£) : 5' -CAGAGGCAGTTCCAGATTTC (Be^J#^ 5 0 ) 

KC3 (|1I±) : 5* -TGGGATAGAAGTTATTCAGC (E7l]#^ 5 1) 

KVMIX (b Mg««prSE««) : 

5' -ATGGACATG(AG) (AG) (AG) (ACT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(COCT 
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T (@E?IJ#-^ 5 2 ) (3456«©M^l) 

PCR(iKVMlXxKC2v KVMIX XKC3^5 <f v-©^^^-frT94 0 C15t)>> 55^ 

420bps (KC2) s #j450bps (KC3) <D§:£ <£>itM#j£<&fctj $ fttz 0 '■— 2m 

(ix 5EB (3tfe : jP3&^IU*-7.=. Jl 7VK fgifeft-^-Y ^>-f 4 7 4 1995) CD 
pBlueScriptl I SK+ (Stratagene&) <9 ^-<DSmal£>5ViiEcoR 
VSPte<C^a-^>^L/Co iHglfeO#A$nfc^5 7; K© -5 £ KVMIX x KC 
2fi3fe©VK-»l* n->lSj||col^ (Applyed.Bio 
System^) JC«fc£ N %e£ft£>*ft£E?iJ*ft£ Lfcc ^ t>tlfc^gH^iJ« t Mg 

*fCs tT?IC^$ntl>5 b h&LWKi&m (Klein£, Eur. J. Immunol.. 
23, 3248-, 1993) . J/cfligS Cffhi tehurst Mf2) O^SE^Jiib« Lfclt 
V/c3V r ^U-, J/c4©M^£fc>^£tt£C<hj&<^Lfc 0 COtt* 

0»#J29) t hl4#5fefe{*Wf^«r«^-rs*y ^-e^XCDlfa^ifOb-h^ 
(^»J10) ©^AmSt*©*;* (K15A:fcJ;tfK16A ; l-4fi3fc. 

[bHgGl©$J£] $tb MgGet^(->^-r, 1-6260) ^PBST^filL, 96^-7 
•>?--emWiltzVLt b IgGlftf*: 08027E) ^T-f ^ + 
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j.^- h Ltz'&, TMBZ (ffi*^-* =>4 K ML-1I20T) gd»]C X 
450nmO©3feJ^TML^ a »S3$ tlTt jgjgfEfcKD t MgGl (->^ 1-3889) 

[t h IgG2£>fliJgj'ftt HgG2tftf* ( 1-9513) £PBS-C#f? U 96^: V 

j/^--tffinatfc*tt h igGfjtj* (->r-*\ A-oi70) ^ja^-c-r h L 

fcgL TMBZ (&^^-^5-f K ML-1120T) ©i&jtaic J; *> »*Stt*450nm©|R 
AStMlfc, »«!*nfcaiJ9?|JE*POt HgG2 (v^v, 1-4139) ^gftL 

[t HgG3©£rJ£] iJtt hIgG3ft# (>r-7, 1-7260) £l0OmM^V 
^7 -pH2. 5T?*R L5^p B 1^-CSfeg Lfc^. lOOmMU 7 r -pH7. 

08007E) ^jta^T-f > + h L7t&. TMBZ ML-1120T) 

IgG3 1-4389) &mmt Lv«>Xlfll^j^JpLfcPBS^aP&fi*J{-#f?L 

[fc MgG40jBS3 tab HgG4$t& 1-7635) £l0OmM^'J •> 

•y 7 t -pH2. 5-e?^r|f? LB^BBMTJkB L*:&, lOOoMV ./7 7 -pH7. 

0T-10teC##?L> 965x:v^ i7a^^^-yu-h^3--r^>^*L^o ifQ^I* 
*4^DX.> K^T<<<Jl<**i/y--eMWiLtzfch HgGiffcf* (7 7 - I >-7* 
08007E) ^rJnx.T'f h Lfc&x TMBZ 5 K ML-1120T) 

©«SJniC<tO#*«tt*450nm©?ftjfcJKl?MLfco »«t$ftfcgggEfcl© fc h 
IgG4 (^^\ 1-4639) ^^iLTOXlfil^^jDLAlPBSrailgWfC^L 

[t Y lgM©atj^] ^M(Co^r{iPBS^^t7t*tt h ^i^^xe/ ? n- 

^Mfcft (>/7, 1-6385) &967t^7'l' ^a^^f^ — •/U' — M;a-f^ >7L, 

JftL»tt*4*iD^.. *^T^^sf*->^-4f»«ttt MM^"?Xtfcft (The Bind 

ing Site Limited, MP008) ^rtQ^X-f h L/c&> ^U:** ->^--ir 
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SSi LTTMBZ ? ^ -Y K ML-1120T) cDj^flmc J: «9 ^^«tt^450nm 

oKMt'fFiu ffisa$n^^M^^ogs^*a<Dt HgM (*/u#v ^ • -r 

6001-1590) WiLv^Xirl M5905) Srgsjfjn L fcPBS 

^m^^lOJC^-To +y v^^XK15A«i:K16A02j@^T'IgGl, lgG2, 1 gG3, IgC4 

miO. ^^v^X^t hiitttlgGl^^XfcckLMgMi&g (BLISA) 



4" ^ 


IgGl 


IgG2 


IgG3 


IgG4 


IgM (mg/1) 


K15A 


2. 25 


1.96 


0. 17 


0. 43 


7. 09 


K16A 


0. 30 


0. 69 


0. 10 


0. 07 


0. 87 



(^»J30) b h22#&fe#£&*£-r£^'i7XESiJfflJ®# (TT2) <Dmm 
t Y22&%k%.WZ&niT2> v}XES*fflfla (TT2) ^fe^W^-fflSS 
i LT (Hife^I26) -ei?#Lfc6-l (A9/#22, G418, fa-DT^yVitt) SB 

mr> tmmizftti^tzo t h22#^fe^©^jt{ih*^-a v-r ^ >«tetfcPG22 

-lKoOTJsTFtf) ( 1 ) > (2) tz&QmLfZo 
( 1 ) PCRjgflf 

*>>»ttJ**V ADNA^-^i LTh h22#&fe#_LfC^£-f £ 
itte^ 1 (Genetic Maps, buIS) (H»J 2 : A9/#22) -e#£a<5tIS£ ft 

TUSloao^S-f v-lco^TPCRlid£fTfco*:J§^ («« 2 ; A9/JJ22) 
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& L tz£X<?> 1> -ri<&tb $ titzo 

-^iLtffll\ l^ttn > hn-;U^l{TT2. &fe#&#*fflJJS6-h fcfa-n 
■7>f ^>Wi4TT2fflia**PC22-li*©yy ADNA^o^TfT^/To -€r©^S* ( 
EI19) {C^^- 0 H^£#JJCDNA^S^/TL^o PG22-HC&#<5'<> K'<*-> 

22muk&mtfcfr CPG22- 1 tz&Azntzcti)<mmznti 0 

^±®*^{Cck ^a-a7^> yffitf&TT2«#PG22-ltefc h22#&fe{*© 
t h22#§fe-fe#^«^-rs^^XESMIia«c (TT2) frl><D*/ ? 

(nwmm x-'&zti, t h22#&fe#£##LT^3c£;&^is£ft£b , a 

-ov^ ^>»ttTOHJ}a^PG22-l^^X h ^J:tij5!:S±{^ ICR* /cteMC 

hcicr) (B*^7*t) mm-*v x<D&mz£>onzniz&mfe$\mz.m&tzK> 

*>-5fls«©fs** (gin fc^-To mw®cD&.Am$:&mitzmm, 
vxfimtkLtzo **3mmu ^i^^xm^M cicr) 

cDm#> z>ti2>mwit8mx£>-* tz 0 

£<D*g*J:*K t h22#Sfe&#£##f SBSfflg&fl: (TT2&5fe. PG22-1) tt* 
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fch&fe& Bttt**-^ /-c8|fflSS^fflEgfe CDtSc 7«tt<D$fc ~20X 20-50JS 50-80^ 



TT2/#22 PG22-1 266 36 8 4 1 • 3 



<£>tfctb> 

(^6fc#]31) 0>*t 5^«5*KPG22-l~3<Dlfll7£*© t (H$E0iJ 
14) tCft^ELISA&£ffll*T£aLfcc <D^y 5 -7* *«J: OtRlfil U 

^*orU>A«tS:# (VBCTOR LABORATORIES, INC. . IA-3070) &96K-?<< ? a ? 

t hMroyj > A gift** (VECTOR LABORATORIES, INC. N BA-3070) £]ta*_T 
-1" h L£ £lct'*^>>ft91fb*^U:**>y--fe"<hT fcf S> :>'DH«Dt*£- 

# (VECTOR LABORATORIES, INC. N Vectastain ABC* y h) ZIMtLT f a. 
M-fcts TMBZ (g^-^-f KML-1120T) OiSJto^ J: »3**Stt*450nin 

o®3fe^TfFffiL. mmantz zmzw^mmmmvt.- higM (^B*«ai. ui 

3200) L^^^JtaW^ajL^PBSTfaPlPWJC^Lfco tt**«12{C 
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*y y^vxtpcDt hfoftxmmm cblisa) 
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lgA(mg/l) 



KPG22-1 



50 



12 



KPG22-2 



50 



18 



KPG22-3 



20 



24 



(HWJ33) t HZ2H^-&($^A + ^ ^ v^Xim»K*>*t-5in[t MiSAfc h «: 
A ft<Z>4ftffl 

4M?v9;*. (HlfeWL KPG22-3) C£|ft79Bx 94Bs 110 B c7>3!nc;bfc 
0 (*«S«20) chR&JCHSA^&gELfco iflirfr^Ot bft#Alj|£ (Xife*fl4) 
{C^^ELlSA?i^fflV>r^{fiL^o 50mM<Dj^ge-^S?7K^^ >y 7 7-pH9.6-?5 
/t g/ml (C^fR L ^HSA (*>r^ N A 3782) £967W -f * n ? * - 7 s b - h lz n 

(VECTOR LABORATORIES, INC., BA-3070) T h L $ 

£fC t**^>ft91ft-^l/;*-*->^--fef<fcT >DHCDjg£-& (VECTOR LABORAT 
ORIES, INC.^ Vectastain ABC^ v h) h L/:t, TMBZ ({£ 

fc^-*^ K ML-1120T) CDj^jjniCJ:«9^^?g#^450nni(DlS5tg-T?ML^o 

— Mli L^ICR^OX-Jftis HSAfcgE&OfctHSAfc hfcfo X v 
? > FK/^o^o *£H£ (020) (C^^- 0 E|20fC:fc^T8t$iii(±*; t ^ 
^9XlC&&TH$A£ftgLT^£><DBtfe£, M$Ate450nmC;fc# £ 
Lfco CtLb-OMmi:^, b b22#&fe#£#£nJ-£*;< 579 X<c£^Tb h 
A IS^fe^^ U ^ t»fC{iHSAin:^J^:^LTtn:J[l#^fl*]h Hg A <£> 

(HWI34) fc h22f^iA^>77-77^b©t hi/tflMg^g^-l'T' 
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(Hife^|25) tlHia^ CfcU^Tt h7;i/^i >?*ffiLfc+^5 

D->ffi#£»*fl;AF , K i^it-fivf^^, 1991> iziZ^tifz^mic 
l ip-TMBS<b LTfcU SP-2/0-Agl4 (*B:fc§!iISi. 05-554) £&/8 L 

BLISA&tt (H*fe0|33) tH«ICfTttl^ bhftfti«»ttOi'a->44flj| 

(HJg#J35) t h22#5fefe^SP^»r^-RU f . 14#&fe#&#*rtt-&|I|l5l;:«# 

t h22#&fe{*. 14#^fe^^^M-^rl5lNF^^«F-r'S^^XBS«K^/c 
^Mi4aiSiLt (H»J26) tl#L/:6-l (A9/#22. G418. h' a - 

#S»»»r>T**fiiWL"Cl^G418»ttTT2<ffllft*l-4 (HEJfeW) £fflW- 0 
o -tr ;HH-^II^*J e kO f t°^-u-v-i'->> <*0. 75 g/ml © t c * - a ■? 

-T ^ >«*-Cflktt (*Jfe^J9) OG418iiSttt*MK©ii^ < bI^«lic:?Tf«i:- 5 ^ 0 
J**toSL/ilf a-n-r>r i/>iBfte^lii^JK«l-4ai}SlO ; ®*/-201~2 
^-C*o/-o cnt-Ofa-n?^ •> yi5tt4^{i300wg/ml<DG418?¥^T-efeii 
<k^fe>G418l»ttt>I^I^IC««FLTl^SC«i:*<*ffi$nyto -S£#Jffitte 

ttoattaefiii?. ?jj*mmmi cusfeW) ti^ssjcfrfcofco t i>22#&fe 

PCRtfWrCfcOttELfco n«K»IWtt**yy ADNA*»S(bL"Ct h22#. 14 
#^fe^±{cffaE-r5itfE^ (Genetic Maps, fffE) 22#&-&f*Coi,> 
T*i (H^i_ ; A9/&22) . 14#^fe#:{CO^T« (H^I9 ; TT2/#14 1-4) 
-?#2EA<ii£lS£ftT^ W v-JCo^TPCRigipi^rrtt -> tz&m. 22#& 

fe^(Z^^T(ilOSc7>9^3«cD^-^- (D22S275. D22S315, IgA) „ 14#& 
fe{*tco^TliTT2/#14 l-4{Cl?^ELfc^rcDv-^-^tii$n^:o &±©H 
IftlCfctK ^b>n/c-MiiiS#TT2fflJia^(it h22#^fe^Sg^»f^. 14#5fefe(* 
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cnmmzs) x-m<hn, t h22#jfefe#«^»fM-&c?i4#ftfe<**^Bff«-«-i* 

It ltl>5 C £j&<«fcE£ n^G418, tT A - a-?j •> >r.Mi&ttTT2jffliS#PC22-5 
*3K«X h -y jt-6±{f % ICR£*:(iMCH(ICR) (B$^ U7?i) V X 

^■-X 5f^$8©*t*«: (^13) (C^fo fr302fi©£A*E££ttLfc*S*x 16E 
Of-7!7X*<S4Lfc 0 ^fefCfc^Tfe^JB (ICR) i^Sfe 

d©*&*J:*K t h22S«kfe^ffi»Wr^BLOfl4#«!fe#«»Wf^*«*#^-SBS 
MflStt (PG22-5) li*^MM^LTl^, *tt:b£-*tfX«<*:<DaEJMB. 



&13. h h22#ftfe#tl4#ftfe#*ff^r*n2aiiia<*A^O + < /«7V^X 













~20X 20-50X 50-80* 


TT2/#22+#14 


PG22-5 302 16 5 


3 2 0 



-rSBS^lflaffi^+y 5T^XilQm*cDt htt#A«l*i«fcc;t b$t#tfljl<D&tfc5 • 
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5£S 

(HMJ36) 7797 (KPG22-9. 10, ;fc\fctfl2) (CttLT. HSA£& 

SLfco KPG22-9£KPG22-10fcia£&lliliaT s &&U -£c7>2iIfUi&{c$glfil L tz 0 
KPG22-12JCtt£»7iItt<fc9agi&©2£ftffiU 2«B©ftg<02il|fflaK:«jfa 

%±t htfc#©»tf»cttPBST:#HLfc*Lk hftaE^n^U >A«irt# (Kirk 
egaard & Perry Laboratories Inc.. 01-10-11) £96^7^ ? D ? -f * -7"U- 

^p7'J >wl£tit<fc (The Binding Site Limited, MP008) ZIrtLXJ > + ^< 
- h Lfcftx ^l/*4-*>^— tfg©<h LTTMBZ (ftS^-^5^ K ML-1120T) 
©»5jD(Cj;*)»*gtt«r450nmO!ft7t*:T'»fliLx mS5!$nfc A 
50© b MgM (7^H*®!m. U1320O) ^-T-7Xiaim^^*DLfcPBS7rS:Pi^iC^ 
f?L/c{i©ci:if:&Lifor£*©b hK#&g3r*J6fco t htJi^^mfc.fcCXk hit 

wxm&Eusmzm^x (n^j29) c*jfe«32) tmmz-ikm • 

h^/zil^oA^^^-o^^^tii^n^o C©*§JHJ;«9. b b22#£fe#SP 
7>^n-&C>*l4§^M^ifM'^^^'i»ES*fflflSfi5|S:^y ^OXCmt h 

^^liLTaiJ^L/it M4f*M©^^t5 (^JteffllO) ©4-^7 
V7X (K9) n t K22#Jfefe#©* <£i6W31) O+^T^ (KP 

G22-2) ©ifiifc*© t hffifc A»j^o tf tt£»ott#»ftW:/< y ? 7*5 > KU^ 
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ES?o-> 






IgM(mg/l) 


IgA (mg/1) 


IgM, A (mg/1) 


PG22-5 


KPG22-9 


30 


2. 54 


9. 9 


0. 043 


PG22-5 


KPG22-10 


5 


4.96 


21. 5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7.0 


0. 048 


3-2 


K9 


50 


6. 66 




< 0. 003 


PG22-1 


KPG22-2 


50 




17.6 


< 0. 003 



GfefifetfJlS) TftmLtz** 5v<5;UPG-15 (TT2ES *a->PG5d35fc, *y 
7*10X) £&2^£3*J3ifr<Z>F 8 , !{c> PBStcjgfc?L/cb Mto^T^ 

> (HSAx A3782) ±T : J*.'<>Y (MPL+TDM Emulsion, RIB I I nun 

unochem Reseach Inc.) t LT0. 25mg/ml©HSA?g&£P$g L0. 2ml£3 

EftSt, MLfco *yt^a6il«<0 (H«fe#J19) 5 V^XKPG-26 (TT 

2ES * d->PG6e&*. *y-5$S40*) frb&MLtZo HH»*©^k Mrt** 
««■ (HjS£0l]14) ^SE^ELISA&T&HiL/io PBST^IRL/ciiLfc hftSE^oT' 
'J^/eMtittt (Kirkegaard & Perry Laboratories Inc.. 01-10-10) £967%:v-r 
?nH^-yi/- hlC3-f-f -*"*Xlfil8t (^v. M5905) Ztaz. 

7 1 ) >um$i#- (The Binding Site Limited. MP008) ZlmsLT-f h 
Ltz'&. >>y--vmn± LTTMBZ (££^-*-7f K ML-1120T) 

thigM (*;uav > • y-t-ii, 6001-1590) &mm± L^rVxihm&muL 
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K9) . t K2#&fe#©*£&ft^§ (HifeMl3) 0^77^ (K2-9) Jfofit 

tfc(**<^ £ ft z> c t £ *i fc o 



5 ^SX+Ofc h trifle Jg (El ISA) 



ES*c-> 


+y77^X 


Mi m% 


IgMOng/l) 


Ig/c (mg/1) 


IgM, k (mg/1) 


PG-5 


KPG15 


10 


0. 18 


1.01 


0. 075 


PG-6 


KPG26 


40 


1. 52 


1.26 


0. 018 


3-2 


K9 


50 


6. 66 




0. 002HT 


5-1 


K2-9 


40 




135 


0. 002J&T 



t \>2mw>&#.wftmFr*ekW-t &-?*xEsmm ao) to©^. 
s-Mf&tiT commie) -?w&LtzPGmi&ft£mt<^tz 0 gk&te&nmmtL 
(39, xo (ovk^mm.^w^>, **3^v*iz&^xmm±<.mnmzft 

-^tO/, ¥±ft, 1995) TTZPfflfSas (5-T 7^ >y ? * U i>^;l/?±J: OK 
/zg/mlOfa-DY^ •> >Mrrffli(± (H»>]9) OG418i5frl£#Sft(9i§£-£|^ 
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ig»j»tti*p-2o. p-zucot^TJKT©PCR«p«fj-«to»KLfc« ^^JW^^yy 

ADNA*»StLTfc l^SSfefeflUUCffft-riae 1 ?- (Genetic Maps. ffifC) 
<DO*>. (mtfe&l 1 ; A9/#2 w23) Tf#ftd<ttK Stingy 5 -f v-C a; > FA 
BPK V/c l-2<D3«$Co^TPCRiti|iI2:fr o fc|SJR % 2##{C. 3«£T£> 
-7* 5 -f v - ic o H TJW^r $ ft &J*MM**<IIB£ ftfco 

J^_h©*il{Cck*9s Ibntta-ov-f is>Wtmsmife# (TT2F. XO) {it 
h 2#5fcfe*MB#Wrfr*«#-r * C ^ftT^o 

(SUfeflUO) t h2#jfefeft:*»BfK-*««p"r*'r'>XBS|Hia» (TT2F. XO) 

v->»ttTT2F«Biaii|cP-21*8R|g^ h y 0 «fc »3 Jttf . ICRS 
^CfcMCHClCR) (B#?UT*±) ^ttt^X©£KfcJ;9#£ftfc8iifflilS&I&lc& 

ftff«te3&2.5B6D««ICR^*;* (B#? UT*t) ©T-^Kfr 

!tl41<i©&AJE£#ttL 20E© : Pv«5rxa<K&Lfco *^fflftt*s 
€felcfc^t?txK (ICR) &*©efe®4»tcTT2fflJI&G*©I?£fe (ig&) 
S&a6£ft*^£*?*^Cj;t>4^3ftSo ^r^5fFSJi©^m^ (*16) K^-to ft 
£Lfc20E©9£^fetc9!&;6>fc:#£6©SB#©*.5, -Tttt>*>> BS$IflS©SS^ 

CCD*£J&cfc^ t h2*8fefe«:«53-»fM-*ft^-r«ES«Hlia# (P-21) 5 
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th&feft m&w '• Ltzsmmm <o& 7no» -20* 20-50* 50-90X iooas 



TT2F/#2fg. P-21 141 20 9 0 2 3 4 . 



(Hife^]41) t h2*Jfefe(*:«^»fK-^«»-r*TT2PS**^ 7 7<7 7®M 
(HWJ40) <D£.%tm'rMM<D*jt (P-2lS*x *>54n00$k K2 

-if~4F) zq&ml t bft.frKmnm& &nmo) ^h&kielisa 

3E17. ^;77->^Ot htn:#:A:i«Jg (ELISA) 







I Ig/c(mg/l) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(H2&0J42) t h2S&fe#&#tff#£«ft^S^tfXBSMfl& (TT2F, X0) Efe 
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(Hife^)40) X-m h>tltzM*jt ^-7^X(Or> -&K2-1F, K2-4F (^{C^feCD^^ 

i cRm Mm ^ & z> a v?xi<Kk-r*« ^n-e-'niiEie^BeiCcfcoT^ 

^ttfc^oTfcitt^v^X (K2-1F : 10E£ S K2-4F : 5 EE) ©-r^T^BSMBSS 
ACo^Tt hftfe#»f>tOft«f*PCR^JC<k9ttWLA:o P-21 

&&i)<mm £ ^ s 3S© r ^ ^ - jc o t pcRig ^ £ & -o 1 oe 

(K2-1F) „ 5E4 , 2EE (K2-4F) {C^TP-21T*ftfcB£*l*:3«4>-7-- 
*7-©#£*<«tSB3ttrt: 0 15EO^v^^(DPCR£^Mm<£- icjjttv EI* 

(^X174, HaeIII#rfi\ — y#>S>-» £J:CJ<£tt/<> Kfl>DN 

^EPT^L^o SIC»tt3 > h P-Zl/i LT^^ 5K2-1F. K2-4F<D£LSfi 

3TT2F*Bfl£#P-2lji><*y v -r * X* -e&fcfetfjtt^JC^Mt ^©IP^-^O^ 
&<ct h2#&feM^tf*<fc&$ftfcC££^LT^So V.- • 

(HWJ43) t h2#ftfe#aj»WfH-4-«^ST^^BS«Ill& (TT2. XY) 6 

(HWJ13) ^-^XCD? "5K2-18 +y 5^7050 <hK2 

-i9 z-s^mm) &&mm<D&*s 7mzm&Lx&E.Ls Esmmm^ 

t h»ifef*WfM-O«l#*PCRfticJ;0itt«*Lfco 5-1* (TT2/#2fg. . HJfe^jl2) 

■e^*<1it^$tLT^S2a©-r5-r^- (C«, FABP1) ■ (HJfeMl) 
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C^ifefl|42) O + y 5 v^^^^K2-lF-l~10*J<t^K2-4F-l~5Olftirtcf© 
MlU iWkh^/cji^ (HM^20) <k^»<CBLISAj**fflUTtttflL 



8 0 



. W0 9S/37757 

^18. 7T^x^s*©t biti&Kmmm celisa) 
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t h2#&fe#Wffr 


Ig/c(mg/l) 


K2-1F 


#1 


— 


0. 58 


K2-1F 


#2 




84. 1 


K2-1F 


#3 


+ 


12.8 


K2-1F 


#4 


+ 


15. 1 


K2-1F 


#5 


- 


0. 52 


K2-1F 


#6 


- 


0. 58 


K2-1F 


#7 


- 


1. 30 


K2-1F 


#8 


- 


0. 90 


K2-1F 


#9 




0. 56 


K2-1F 


#10 


+ 


28. 8 


K2-4F 


#1 




0. 04JB*T 


K2-4F 


#2 


+ 


23. 3 


K2-4F 


#3 


+ 


11.8 


K2-4F 


#4 




0. 08 


K2-4F 


#5 




0. 06 



{tm&m, m±fo¥mmmmi2fr?$Lm¥i-$L&mm • b*-r >-i989, 

X^HSfcT'n I>3-;k 199U ^M%t ; A. Doyle and J.B.Griffiths, "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons I 
td., 1996 0 (HJS^119) 0^6y^t§©^^ (KPG06 ; PG16S*. 
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l»jfllM ; &l%#& > PBS4 3 ~C\ ■7^a-L/vfr-f WVf-jJ-->7*- h CFITC) 
Jjtt?ti7xCD45R(B220)tn:^ 01124A) "£«lll&*Sfe'gL L fc„ Sfc 

08072D) ZhM&mt LT b'^f- >HSfttft t h A IS it ft (7 T - ^ > ^ 
08152D) <hSlt$-ti-rr^. Xhl/yh7t'v?y7^xiJX'J> (7 t 
-X >vx> N 13025D) TSfefeU 7n-t-f M r U - h>-f«y*>7 

FACSort) -CfSflrLfco ttzttmtLXtVlk&ft&ftftLte^lCKWx- 
bm&tzmVtLtZc m22\z&&%;7Fi- 0 HgM % *SS$i(iCD45R(B220 

) £^"fo B^fflJ}g^-/7-CD45R^ (FITC) "C^ot HgM|^& (PE) 

ft5fccDNAj^£>©t ht/tttae^nT&fctt* a-^y^iSSKFUSi^ 

(Slife#J29) , C^m^l23) . (mt«32) iciil^t hlfcttMU A 

m&'ttiz'n&zi-fz c tufivamztit:*-* ^?xki5a a-m&%:, nm&i 
i<nz.mLtzj3mx'r?m . K2-8 (gzmmw-cftm . KP022-2(*U5«3i-ef^«!) 

^^-I'T-fc.fc^pcR^iT^^. -en**ft©k htrtfrae^nra^tttrimsL^o 

R£tt=i> hP-/Vi LT#*-^ ^-r*;*ICRJ; 9&»Lfc»JKa3fecDNA&ffl<.*rt:o 
#%X^©fBiS© ^ -f "5 -7 - (iGenbank^© $ «- X <fc ^ A# L 

• K15A (fi0D 

^Sfli^ffl : HIGMEX1-2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (ie?t]#-5§-53) 

HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK©2ndP 
CRSCffiffl) (B£?tJ#^54) 

: VH1/5BACK (59°C, 35cycles, Marks £>, Eur. J. Immnol., 21, 9 
85-. 1991) , VH4BACK <59t:, 35cycles. Marks t>, MsS) , VH3BACK (IstP 
CR:59°C, 35cycles, 2ndPCR:59°C, 35cycles, Marks£, HfliE) 
-sir 
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• K2-8 (SHU) 

l£n&%Lm : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC (BE?iJ#-i§-55) 
oTS<S«ffl : Vkl/4BACK (55°C, 40cycles, Marks Bur. J. Immnol., 21. 985 
-. 1991) . Vk2BACK. (55°C, 40cycles, Marks£. HiJsE) , Vk3BACK ,(55t, 
40cycles, Marks £>, buIE) 

• KPG22-2 ($£!£ A ) >• 
j£#iS«/f? : CAMIX (^T03S©y5-f v-^H€-;PitTM^LA:fccD)H 
IGL1-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (e*]*-3-56) 

IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (E?'J#^"57) 

IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (E?']#*§"58) 

'Zfg.ffi&m : VA 1LEA1 (55°C, 40cycles, Williams^, Bur. J. Immunol.. 23. 

1456-. 1993) , VA2MIX (55°C, 40cycles, WuISOWi 1 1 iams £ Oneiric 

A2LEA1, V A 2 J LEAD &m*:Jl'itX"M&Ltzb<D) , VA3MIX (551C, 40 cycle 

s, jftie©Williams£©#g^(C££VA3LEAl. V A 3JLEAD, V A 3BACK4£-^;i/J£ 

*n^njfeflir«*ffl x srs®*ffl («*3«. /c&3«* a*3«) ©*a*^ 
72°c2o^. tn^noorasfli^^-f ic^L^'T o<-*>jwut 

-*h tf- -^Hf-* *5-9600«ffl) O^Tfff^Co/^o VH3BACKIC*5^*2ndP 
CR«lstPCROi#i|g^^|^ (HIGMEX1-1 x VH3BACK) 0^5-i7-0|l^tf 

3 (££ : 470bptti£. mm*. : 400bpf^S. A : 510bp#ifi) <Z)i*M«9 

£«!rttlfclii$n<j:ifr>ort:o cn«c>CDJt«S«Ott. 72f D-xy;l/«fc9prep.A.gen 

e i'<4*3v K) lc<fc!5tttiJLfcau #iBB»f&4&3I Cft» : Hindi I I-PstK £ 

Mic : Hindi 11-PvuIU H«|A : Hi ndl I I-EcoRI) U pUC119 C^TgJS) * 
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-©Hindlll, PstI TO (MM) , Hindll U HincIlTO (/c££i) > Hindi 1 1. B 
coRIS!5& ( A 33) ic^o-.y/Lfco ^<lg^©#A$tifcy5x ^ K© 9 *j 
\XT<Dhco Ofrffllc^Lfc* p - icoor, ^Ifr&^-y (Appl 
yed Bio Systeatt) 'CJ: 0 . i«MlS«I©*3SE?iJ*»H£L^o 

• HIGMEX1-2X VH1/5BACK : lO^n-y, 

• HIGMEX1-2X VH4BACK : 8^ p — >> 

- HIGMBXl-2(2nd PCR, HIGMBX1-1) X VH3BACK : 5?o-> 

• KC2HxVa:1/4BACK : 6? p - >\ 

• KC2H x V a; 2BACK : 7? D-> N 

• KC2HXV/C 3 BACK : 4 ? p- 

• CAMIXXVA 1LBA1 : 5? a - >\ 

- CAMIXXVA2MIX : 6^ n->. 

• C A MIXx V A 3MIX : 5* a-> 



»&*lfc*3SE?l!*:DNASIS(HItachi Software Engneering) «C J: 0 P*r L felS 

sn^Be^j*>t>*ss^«cisi— uh<o*&< tmmm, tcmm. a«i2«©* 

A ^12^ o - » {Co^TJ£(T®^{wOt>TlS?#f ^ff o fc 0 

4. K 2. 3 £\ZLtz&tfc^Mi&mKi£VZm&<Dttlja<Dm%. 

(*19) tc^-r 0 K 2 {co^T(iGenbanktcgil£ft-r^3£ai 
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Cookb, Nature eentics, 7, 162-. 1994) N V/c#rK-te (Klein t>. Eur. J. 
Immunol. 23. 3248-. 1993) . VXmftte (Williams^. 1512) ©^ISj^JC^^ 
. &Wfry r X y -€<!:^fw^43(cfSL/Co 3 {coi>Tii (Ichiharab. The 
EMBOJ., 7. 13. 4141-, 1988) ©#R£(Ci2£ *l^3l5fi&J>JD»rK- 1 d v> 

-&3££DNASIS<C <fc 0 fr ^ jt«| LX8bpgl±-m-t & C £ £fe£f £ LTifcg L 
^4 J iCf2L/Co DN*JCoL*Tti (Green£, Nature Genetics, 7, 13-, 1994) 
T?*ft£ttfc*?L^DN7T 5 V-mK£*tx.$>ti&o 4 ico^rtt 1 (V). 2 
(J) . 3 (D) <fcte % ^"f*l©^»3R3»J»f>t«Cta^yi;sntt^* 
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mmmw tt2f Esmti&v>i?cftm.&=F (mm, ^ ^ bmo^- 

7^X$tMi£? (Mils 3£$U) ^«$tl^:TT2(^^(iTT2F)i|fflfla^G418 

T-f f >if*ttite^T'^-^>^$n/ct h2# (HJIfe^J18) £/rii22#ifefeft 
(H»iJ35) ^A-TSCi^pJ^i^-So C©«fc9fct r-14#*2#£fctet h 

TT2P)ES*fllte*ffil.*T* : HJfe^J19s f£»>l36) <D?5 

4$ti5:i»$n^c «T»c^t"EI23'-BI27tc*j(t-5«IIBWI*©ttl*^ti 

fflmWM : Kp: KpnK B: BamHL Bg2: Bgllk RI: BcoRI . RV: BcoRV . N: Not 
s SI: SalU Sea: Seal % Sfi: Sfil . Sm: SmaK X: Xhol , (K):7i«^^ 
-£3fe®Xholta»rSfl&s 

dK: KpnlttJ*r*te**S*. dX: XhoI#JBFfgB&£y8*> 

(Sm/Sl): Sail ¥«&SmaItf]»rSBft (Sl/RV): Sail ¥»&BcoRV,-W«HP 

: pBluescript SKII(f) £fc(ipUC18 ^X; KDNA 
<t> : LoxPlH?lJ 

1 . G418littiie : ?OW<-LoxPge?iJ^Atl^:pLoxP-STneo- ; 7 B ^ X S-.K©flf«! 

mFjmjfiotfcttauK^fcy «y h G4i8iStteiifcT£f&*-r,s*:i6 

(CG418iijit't4itg : ? 1 (H»J 1 ) CDM88CCreU u > fc**-X (Sauerb. Proc. 

Natl. Acad. Sci. USA. 85. 5166-, 1988 ) ©i2i&B£?"J-e& 5LoxPK?i] (Sauer 

t>N BtrtE) ^RUft^lwAtlSj&g^&So pSTneoB^X^ KDNA C^Jfefl] 1 

> Katoh£. Cell Struct. Funct.. 12:575, 1987; Japanese Collection of Re 

search Biologicals (JCRB), Deposit Number: VB039) <fc 9 $»]BBI£?gXhoI-eG418 

v KSTneo) £#J$ fH U T ifu - X y jc«k 0 DNA»rJt£*it 

§!{ L fc© t3T4DNAstS U > 5 —Hf (Takaraftgl DNA Blunting Ki t)ic£ ^Mi&g^sp 
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mitLtZo LoxPB£^J^Ao^y-7X * KDNA pBS246 (Plasmid pBS246, loxP2 Ca 
ssette Vector, U.S. Patent 4959317) it, GIBCO BRLtt «fc *) lALfco Z.<D~f 
7^; K<£EcoRIRtfSpeIifl»fSff&^XhoPJ yij -DNA£ff A 3" 5 C i 5C<fc r> X 
Xho HS^IE?!] IcIIUfeO Z&m Ltzo Z <D&$cpmiG<DEcoRVVjm$l&^± 
KSTneo DNA BffJt£#A lT^7 * i KpLoxP-STneo &»/c (^23) 0 
2. C57BL/6&*!n;#fig|C# (IgM^^) . ^J/c-C/c (Ig/ciSM^ 
£ J: 5£3mi|£) £ ^fr y 7 A DNA 2 n - y <o#|| 
TT2(*ytttTT2P)»lia«^ C57BL/6^0*£CBAv}X©Fl 7^7Xffi*T* 
C57BL/6T^Xfi3fc©yV ADNA? D - ^Ttaftitl^J 1 / v 

i'TOhffl^^^-^SJtSCilcLfco ?J A DNA "5 >f "7* 5 'J -t±, Clonte 
chttadult C57BL/6N male 1 iver&3fe^ A^DNA^ << ^7 U btz 0 Xi? 

0-->r<Dfci6^zfa-7'tL-a l L yLTV&j&Mmn (60 mer) Zm^tz 

o 

n.&ZuZfu--7 : 5* -ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' (g£?ij#^59) 
IS^d-^ : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3* 

A8rJt£pBluescript SKI I(+) zTv^X K (Stratageneft) '\?7?u-—y7 

ttz mmcfi : mzi •, mmsk-cx E25) ■ 0 ctibvmmK&m^x^ & 

T©£ 9 JCTT2(£ tz {iTT2F)ESjjffi/IS4 I <© v«3r Xtfcftitfc^Kii© A: 

^©rttrs If? 2 ~£?4 .x.* V >^'^*ti-SDNAWrK- (BamHl-XhoI) * 1 TfM 

L/cLoxP-STneoftfeTig^glx.*: (026) 0 STneoO&^fSjii. i/t#fi&i& 

^©fe^^lSjtl^ M£ ittotl^o Ii:c©^5^i K<DNotlgBftic N DT 

-A£4?-y HA(Proc. Natl. Acad. Sci. USA. 87. 9918-9922, 1990. * 'J -X > ? ;U 
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##«fc»J »A)LJEtTx DTd:^] <Z>Apak Sal l^{fc£NotlS&&u:^& L tz \><D* 

^ril^L/Co C^T^X^ KDNAtix AS§^DH5 £JBUTHMIU -(r>OA^D 

K¥«&U%fc*>*«Lfc («HaX^H»*f^AP^. 1992#»i*4tfiJ) o ffl 
SliLfc^XS KDNAti. «HB»*SacIIIc J: 0. -@mtO»r LTTT2F ES fflflg 
^h7>X7x?^ 3 >i:ffflLt, J&5tlEiJU*TT2F BSiBfla©4id^*i:ttfi 

X^V ADNA^-PCRitips LT»^ 0 
-te-yx-T 3 ^ ^- : 5' -CTG GGG TGA GCC GGA TGT TTT G-3' (BE?i)#^61) 
7Vf-t>X7 , 7'f 7- : 5' -CCA ACC CAG CTC AGC CCA GTT C-3" (1E?iJ#^62) 
r>yb- h DNA : BcoR 1^129-7^ J ADNA ljUg 

SJS'< yV 7-, t* Iri/Z Z v ? X, TaqDNAtf 'J ;< 5 --fe'te. Taka 

ra*tM©fc<Z)^ffifflo 

5JE&# : 94gC, 3#, IE 94gC, 1# ; 55SC 2# ; 72&C, 2# ; 30 

-> 94&C, 45# ; 55SC, 1# ; 72gC, 1# ; 36® 

itH £ tltz DNA*<Genbank<5D x - * X (C ab -5 t *J . frJKil^H i nd 1 1 1 T? 
— tt0ff«I»f$ tl -5 Ct&mm LT> pBluescript^X ~ F©BcoRVtf)IM&^ 
t7'?o--^Lfco :^7X; KDNA (S8) **JK»*BanHtiXhoI-eW 
»rLTs r^o-xy^«»»»7?PCR»ffr (&550i£g*f) L 

ADNA^iilPS^jgEcoRItXhol-e^'fbL. 7>lf P-^^;l/«a*»T?»«aiMf 

4. w z.tic#at&=?-mmKmmm'<? 9-<Ditm 

Z'C*m&Lt:-?'yx$itt;&mtcJ&mi3&tfj£n (C) «ltf*£fc">V ADNA 
©CSSi^^tftSDNABrtf- (SacII~BglH ) £ 1 "CftS! L/cLoxP-STneoitfe 
^©KpnI«tt£o*L (027) 0 STneo ©fta?*|6ltts 
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L/Co PUC18 ^7X; KO-ryUf-* > 7%?>$L<DW.n (EcoRI-Hindl Il)£-DNA 

5' -AATTCCCGCGGGTCGACGGATCCCTCGAGGGTACCA -3' (K?'|#^§- 6 3 ) 
3' - GGGCGCCCAGCTGCCTAGGGAGCTCCCATGGTTCGA-5' (gE?'J#^ 6 4 ) 

EcoRI SacII Sail BamHI Xhol Kpnl Hindi] I 
iC^&LfCo C<D75Xi KOEcoRI . SacII gflft^ J k £#-£;EcoRI —SacII 
DNA mZ5) tmALfro friz^ Ttfcy^X; K<DBamHI „ XhoISB{£<^3' 
- m Bglll-Bglll -Bglll -Xhol DNASfin (H25) ^WXLfZo C<D?3*l 
KOXhoISPtt. SaII#{fcl=«tfu DT*£i?XhoI~Sal I DNAWrK\ Kpnll8rfi-£fc L 
fcLoxP-STneo*£frXhol mmftZWA L fco DTite^Ofc^flSltdU gflUfll 

*SU -tri^A^a^* K¥«&iMC«fc *>**«! Lfco ffiWILtz'?? X I KDNA 
*i, *dPB»*Kpnncj:*), — «BHBK LTTT2F BSIBia^© h 5 > x * > a 

^-cblB|H]$ftglx.^je- o7r* n->*ftHl**fc»©^K<£»f*y A 
DNAif-!f yzTu u hmCDZfu-zr^tX, HitJ/c-C/c ? J ADNA (g|25#M) 
CD3*ffi©DNA»r^- (Xhol -EcoRI ; &>1.4k£g*t) £ffl^/c 0 ^-rvf-f>/ 
^-7?JB»eifeLA:TT2F BSHHIfi©yy ADNA*{MR»*EcoRI'C?fi'ffc U 

L/Co 

■>^-f >^^^-«r«HB*#SacII (SiBaft) TJIMMfcU OUKttt-s 

*-e-»T^J/U-X8, ^±4t. 1995) tf>#&<Cft^v 

^XESjSB«STT2P^ALfco TT2F$BJI&£- MJ^i/ >j5HL, 2. 5xl0 7 ^/ml <h 

S«i;-!> {CHBS{C!S?SLT^e>5//gDNA^Jn^. Rt77^ 

&fcS|:3.^.y hg^-a-^) ^ffl^x^ h p# l/—> 3 y^'nU^tZo 960// 

F©^aTT-250Vom£E ; £r4inmg©il/^ hD#l/--> 3 >-fe A^ffl ^T^^-eep 
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7 i -y-mi&&£^*tzl00mnM1&t&mm77 v + (=j y 
2&iCfggL7 k Co Hflll-lO, 15//gDNA£fflWcf|§$4>iT o/i a 1 B&iC300/zg/ 
ml©C418 (GENETIC IN, ->$r^) ££fc^ifc£B£&;i /So 7~9B&!C± IT 3 
□ ^ - If 176® £ b? «y * T y ^ L . Z tlZ'tl* 12ftzf V - V X' n > X/I/- i > h 
{:ifc££Trif*i£-ti\ €©4/5£0. 2ol<£>&??/8igJtfe (BS^«6+10!KDMSO<v 

- H:ilLs 2BFa^*LT. 10 6 ~lO f {@©fflfia;o>£yy ADNA^Puregene 
DNA Isolation Kit (Gentra System?!) {I J: 9 ISS* L d*l S.CDG418W&TT 
2F$ffl^^V ADNA^^JPg^BcoRIiXhoI (^Sit) -effiilL. T1fa-XY;l 

£ (028) «J3U->ic^-To ^MTT2FfflflaT{iBcoRK XhoI#HfclC«fc 9 2 
*tfV<> K (a. b) *<fcfct}£*i/c 0 tel^ffi&^ttlc&^Tlii. Cft^Ol^ftl 
^©;<>K*W82:U ff^{cTSP(c^'> K (c) &m.*>tiZZ±1) iJ f'&ZtiZo 
I2i^#131, #141{CiJ^TaCD/<> K*<?i^Ls ff tz\Zc<D'*^> Kd<£ij^ LTl,*3 

(^M149) T#^n7tiit^*Mffil^^^#:TT2PiBliat*#131^«*gX t y ? 
&K>\L-$±.lL ICR*/diiMCH(ICR) (B*^ UTtt) ; ii<l4^^X<D^E{c J; 
£n^8&»Jj&{cK&^10~12^£ALA: o BS*ffl»Sffli&*& (HJfe^9). T— 
Bfe^SLTMSSIiaJCyli^-ti-^^ teS^MS^SBCiK^IICR^SX (B* 

mmcD&Amz&mLtzi&g:^ 22^^-7^ ^tm^ttzo **5®w^ ^ 

felC&^T^E (ICR) i*©efe©4><-TT2FifflfS**C!>^fe.'(»^) J0<lg 
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nTtitt^iii^o *f?-W*V> 0 %m%(Om&^%:mtW.* * 524@#£MCH(IC 

1995) o CtHC»o§, |fe^(iTT2Fin:#:fiM^|pl*a^X.#:#131. #141^ 
o^TMflJT b^©58ig#IR?#<D&, Jfi(TO^^<To^ 0 2"*% #131. #141pj 

^«MflS{i-7^ h-r-f ->>ias^Lr^ij:^G4i8iiit^ft^ifflJia (7^7f^ 

£>*BIJ&*-&*I U 0, 0.5, 1. 2, 3. 5, 8, 10. 15, 20 me/ml GDG418 (GENBTICI 
Nn ^-en^'tl^^ES^itfc^-ClOBFal^SL/Co ^©^3mg/mlO^ 

^fc 0 C<Z>*^£& tlzm^mttmfe&SMMt&ifeL, 4. 5, 6. 7, 8mg/ml 
(D&mjg^fe&GUm&ft&MtiL&rr ofco #131. #141-€-tL-€-'n{co^T100in 
m-> + -U|tlO^{cltfc^^*9*tjl0 6 ®©ailS^ML. _LK<D&igjg<DG418£ 

&lC7mg, 8rag/ml©-/ + -b{Z^^-rB3b^^nn^- (#131 : #141 : 10 
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31-3) H}<mmr is ftzt^^tsmzntzo ?i3ia^cD6#ico^T© 

-9-if>^n.y h#tff©*£*£ (H28) {C,^ 0 »4ffiTT2F|fflliat?tiBcoRK Xhol 

ft (=131. 5141) iC:fcl,>T(;U ±SB©'<> Ka*<«*U £rfctc/<> Kc*<**> 

KbsWfifcU i»<> KcO*i^5C>ra$n^ 0 gl4>3 (#1 
31-3) (D? a-lslZjSK^TZOl^^s h''<?->A<mm£tltz 0 m^O^D 

^©MW^lfALfcloxPiEW (HJfeftJ48-l) ©IHT«*tt4$#*tt*afc;L£SC.-rCr 
ebr: >fc'^-4r&£^£^&^g|^*-pBS185 (BRL) * (ftiRfc— , ><-f 
*^-*TJl>>V -X8, :j-^,?->fT4 ¥dh*±. 1995. &tfffi$Ig& ■>> 

. HSfclS^SIJff&. &&W3£©g«l&f*J. P 255-. 1995. ^±4t) ©^fScKffcWl 
31-3^#AL/:o #131-3*fflJ&£ h 'J^-z^IU 2. 5xl0 7 ®/ml tU&Jzv 
(CHBS{C®^LT^^30^g©pBS185DNA^r*D^. ^->/<JU1J-- (vs'^^-^-y 
K. fiRSa-n h^j^it-T) ^I^TiVJ' h n U- 3 V^rfrte -o fc„ 96 
0//F<D^fi'-e250VOmBE^4mmS(DJ.L'^ h u b- 3 y**)V (165-2088. 

«*&C»»U *^>^L;i67 * -^-«BJ&**^/=60Hunj|aittJ&Slffl^5'^f- -y * 

->*-u (3-zl>^) ltJcfc^at^o 2B«icaiifi* h »;y*>>jaaL. y 

4 - ¥- m US £ 1 1* ^ 1 00mm -> + - 1/ 3*fe IC -£ tl ?tl •> + - b 1 ft ^ ^ 9 100. 
200. 300fflJS±tt$J:9lcHj£ttHLfco «D»J£ (ffitrtg^-- 

3D--.ff96fi^e v ?7 -y-^ u h zns^f&mitzm-oizftif^ 7*-? 
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2ftlCfMnifl^, &#te300#/mlGDG418 (GENETIC IN N 

vmn&x^ammmL. j t<D£.&m-cG4i6Mte.*#mLtz 0 

A<G418#^ETl?5Ez^L/Co cn£<E>G418/gg£M*£35tnnr>-r- 

> H::ttS*T?*t*i£-t*\ *©4/5&0. 5ml ©«fiFffl«fift (BSig*fe+10!8DMSO< 

iC^^L. -80TKTS|Ci£&#L*:<> g0©l/5lil25t-tf^>3- h 
■/b-HcflMIU 2Bra1^ftLT. 10«~10 7 fi<D*Biajfr>£yy ADNA^Pure 
gene DNA Isolation Kit (Centra System?!) {C<k 0 39 SS L Ctl«s»OC418JR 

attTT2F«iiai*yy adna^^jis^ecori c^aat) -p*ftL, r^o-xy 

^*a*ST?»*tttir>7'D y h*fTttt^ G418iifitttite^^^t;pSTneoBfi 
*3.2kb XholSr* (/o-yA) TC418»te»fc^©l**£«fc&l,fco ^©^m 

o £ £ fC±IS <b ra*tt#ftTpBS185DNA£BcoR IffiHfc L fc^n - * B 

if >»|Ff«:fTofc^m. dn^lS^gtetSMw^n-^B t/N^-r 'J ^x-r* 

tttt3gffiW48-4i£^Lfcffif*:<I«y y?T^h^?^- (G418»ttafe^CDWffi 
lwloxPE^J*<#ffi-r«) tCfcSJgffig&SMT 9 C«h*<-e^5o C©G418«S*i:t* 
#131-3-5ct<9^W0c7)^fe{C^oT> ^TT^X^Lfco ^ 

7^iooxo^"^ x^#^n/c 0 

(*ife#|53) it^fim^ffiES*ffllia^^cDk hl4#&fe# (Ja#*gi) ©#A 
(H»J52) rt*tt©ttiM*l*fclI*S^*XBStttel* (TT2F 

>*-$nfcfc H4#&fe{* (&&«$&£?££&-) ? a 9 SA 

■T-So ae>n*G418Wttl*i-J3^TPCRJW«fS9i (H^j9) Id J: 0 k h «t^Stt 

ate^^^k M4#Sfefe#: (KffK-) ©«#*<*e$n*. 

2#$fefe#WrK-& ^ ^ i*22#$fee#<D2gA 
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ESttfl&tt (G418Ittt) (C (^^118s 35) "Cjj* L fcM o tc e a - p -7 << ■> >S»tt 

t5, f^b'a-D^-fi-^ G"418-fi||JW»tt«5i-*5^TPCR»*f^ 
JfeWl8. 35) JC«t»3k hl4#3fefe# («r>t) &tf2#3fefe{*:»rJt&*l»(i22#Jfe 

C*i£0J53) T?H»Snst Mn:(*ai8aft^**£;l4*Sfefett: (Br*) 

(Hlfe«56) k H4* + 2# % 14# + 22#^fe^ (Br*) n&QlKW 

BS«HISH*i*<OB|HJIS-Ck hft#mM&tfg$jl/c&5^(;M£IJU^ (^Jfe0|14 N 
23. 32) ^L^&lCi^&tH^nSo £fc> (HJfeM55) iPJ*£fCC<DES8B 
flSfi^OB^BSJcfeH^xat^/.i^S^^tiSAJfefe^Ok hEb*©fc 

BS*BlJI&&#B*fflllS<D£ < {it Mrt# SIB £ £>l-. 

(Hife#»I37 % 38) X'T^Lfz^o Kfigk gti<*ict hft*T*S^<£t Ma 

<*ft«57) k M4# + 2#. 14# + 22#&fe# (Bftf) *«#t4rt«ttftft 
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K--7^f^^5o l~3dlF H 1^*L^S±?&*ELISA^T-iS*f-r5o ELISA& 
(HWJ14. 15-. 21. 24. 25. 33. 34. 37. 38) (C^ Lr^&Wd:^. t h 

-zmtitL. cmiRm-. *-?- 3 .TJi'is v -X8, 4 
m±t±. 1995) (D?jmzm*mMMM±mmz±iz-n2?mi&& (G4i8^g&) ^ 
ial/: 0 -r^t>*>. mf&ziimzmm u 2.5 x 10 7 cens/mi<Dmmmt Ltz 

DNA 5 /zg £0.5 ml<Dmmmm^.iZlja^ h? v#U-is 3 >-ir;HC96 

Ojc/F . 250 v ©mffi^Enjfjnt/co 7-9a^tc^i:fc=ia^-£t' y >y 

t. HSte^J49{3^t7^^}STm^ : l?. y/ ADNA^m»L/Co G418iN£f*yV 
ADNA£ffiP8#*BcoRI (±mm.) T~M4kL, 7#n-xy;TO|t« 
*1f>rp» M!P4Ff*fTttl^ 5IW!48-4{CjKL7 v cyn-yT i ffi|Hl*a^^«i:£^ 
tUL/:, *S*«rHZ9*C*-ro IS^r-*§tiL^:ai^ta*^^^TT2Fffl)}aT : (tEc 
oRI mitlzjLQ 1 K (a) *<tfetU$tLfco «H»*!M.#K:*5l,*TM:. d 

KfCjbQ;tT#r7tlcT8BC'<> K(b) A^ltiS C i tlSo 0*. 
»<ESM*2 . 5 Cfcl>T(b) Ka<tfc3iLT^6o HI*. £#]JCteDNA 

(n»j59) ftft&mttmm&^#fr*a2n&m&<D&n 
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«tt^-CK»SG418i»tt<**W»Lfco G418«Jg9~14 mg/ml05-7 
nZfi-ytzik. G418*S*4 ng/nl i:f^iLs g#M*Sa*£10~13a»C£ 

ife**Bi32»c:^+o 2fiJKigM*Tr{iEI32<D(a) KjWH^U ><> K(b) © 

❖ tti:5:<!:ra$tl§o 18 ffi*£G418ffitttt2 .3,8 Ufc^T'OK 

»SWtt***»#fL, *n*'tl59*t|'3e<*x 43l*4>2**, 49t*«*i l'KOffittfitft 
itfe^O»J©7bJl/*^^$nfc^ v->&WmLtZo znt><D9z3->lU 
a^CD^#^{C*5UT> itfe^a«JetM©TT2F«ctJt«S!LT. JttSti££:fc «fc 

(Kt»60) cfr-?Vi#mmxm**:&&i*y immrn 

1> -atfi^ ^rHSfe^l52-e^ L fc^Jffifc «fc 0 Rfc* L fco G418SK4* v - * - 

-rCreb3>t'^-4fafe^^^tr^^^^-pBS185 (BRL) *'5IJt«52(0* 
& Klffcl *±K©flcM*A L tZo *Jfc«52iHII»c» e»n5G418JBStt^35iBDi/ 

(ES^+10XDMSO<'>^v» tcMLs -80tJ»CT*|&ft#L fco 8 *3 ©1/5 

«12^-fc?5^>3- h>ru~ McJMU 2BFMHLT, lO'-lO'flOJWJfi 

/ ADNA£Puregene DNA Isolation Kit (Centra System&) fC£<9MI 

Lfc„ cnt»©G418«gttTT2Flttteyy AONA**IPB**BcoR[ (Mft) T?fi 

4tU 7 d - X y ;H»j5f(lT'Mtf V 7 d .y h£frfc^; G418»&iHi 
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^^trpSTneoBEb^. 2kbXhoI»rM'^^n -^i L> G418ilfr'&iI{K : ?©l&*£ 

(1) rt£ttlrt#*«U «*^«BS«BM!«c^Ot M4#*fef*»f«- 

<£«50|78> Tr'# t» tlfcrt ftttOtt^mttliCf k iOMt^^fit 6 T i> X ES 
IMS** G418. e 4 -D7-f -»8Stt) HKD3UC (Hft^68-(2)) 

ic^^-iiO k h 14#^fe**:»fM-SC20 (k MMtftMfe?***?) £ S p a* A, 

fclCfr-^fco »^tlfcG418»tt<*0-5 S8#JCol,V-cij[M, D14S543y5 -f V — 
£fflW-PCRfl?#f (H5fe^J68) fcfrofcfS*. 7«*8»ICiJ^TM#)&<*iti3 

n/c 0 iotcftiooftfti*, *«^fiBsaiifin*fcu t h i4#&fef*»rj=T-sc2o 

^Sfe«81- (1) -^m^^n^k H4#Jfefefc»ffr (KttMjfte^&^t?) 
^ffiL/cM*. 25E®^vtf XjWK^Lfco **5mmt. 26felCi5^T*£B 

(icr) fi*oefeo*j-TT2amaa*©^fe caa?) a^a^nsa^?^ 
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HWJ61- (2) -ZftmLtz*/ 3 v>x (HKD31-8S*) frbtk'&MMffi ( 

s 1) ttzitik&mm (#2-4) ic$gifiiL. jfa^^ot h«tft:aiJK* mm 

# (>r^\ 16385) „ *5^(iiftt h^/nyij > rlStatt 1338 
2) &&^(ifat: h^g/DyiJ VaMtftft (Pharmingen, 08091D) £96*:-? ^ 
^n^-r ^-yu- H:3-f^ ^^L> -7^XI&L?if (^v. M5905) 

"T'U >timtfcW (The Binding Site Limited, MP008) &&\.*U*<J]/** is 
■tfWSStfct hM/n7''J>rij3i# (>7**\ A0170) tfiQz.-C'f i^- 
Kfc. *&^(ilf^-f->||iaifcttt hfeaE^nyy >a«tt# (Pharmingen, 08 
092D) *1m?LX<< h LfcSL 7b-h£#:frU 7b'^-W* 

^--fcr^ffc (Vector ABC^ y hPK4000) ^JfliT-f V+a^- Kfco 
^+->^-tfSIi LTTMBZ (ft^-* K ML-1120T) ©j»{Cj;frJ|£ 
*«tt*450nn©8R*K-e»«L, M?^:wi> 7«1 a Jg£}#oajgf!tfl] 
Ot F^A;/nyiJ >IgM (CAPPEU 6001-1590) . IgG (>^-?> 14506) 
> IgA (v/^v. 12636) Z^^xMmZ&lmLtzPflSxmmtbL^mLtz&GD 
t&®LMmtp(Dh HSMIi^fc, tt**£20fc:;i*-*-„ t hfitfriUfccfctf 

Sbic (^Sfe0ij29) £>:£&<ciE^ t hftft/nyj >rM^^^^x^^ai L 
, m<DV-7?7X ( T l x 7 2 % 7 3 . 7 4)^-^T^t±5^tL/c 0 
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van 




t hia# 


(mg/1) 






I KM IgG 


IgA 


#1 


90 


270 1250 


0.46 


#2 


99 


370 820 


0. 23 


#3 


99 


550 1460 


0. 32 


#4 


95 


340 2300 


0. 06 



**«61- (3) -^jfaft^Ot htt#7*»«#KV»*.*^***3 (HKD31- 
8S*. 4^-54599JD fciO'#4 <*y-5¥95X) {C*fLT. £ffcl6jlift^6»PB 
SKi&flPLfcfc b!t0.m7JVzf i > (HSA. i^v, A3782) iT^a'Oh (MP 
L+TDM Emulsion. RIBI Immunochem Reseach Inc.) <h £*E£- LT0. 25mg/ml<Z)HS 

C»»Lfch hMT/^; >^I5L, Sfl&Lfco Jfll»^©K:HSAt r-iattig 
JK£ JcfiE^BLISA^fe-CtftajLfco HSA£ =» --r -f > ^ L . 

^y--tf^aLfcin:t h Ig/zirL^ (The Binding Site, MP008) x Jftk Hj7tt 
# (>?*v. A1070) s trt t Mgatft# (Kirkegaard & Perry Labolatories In 

c. 14-io-oD &m^T&aiLtzo ^m^m33{c^-ro 'wru K-^©ffc»£ 

ti <g5Jfes #^o->i(tft:|HM|f|?AP?x »»4t^-f x>^-f 7 < 1991> ic 
EStlfc^flclctS^ iXD-^iBSiLm SP-2/0-Agl4 (*B*SSil5S) * 

) KSeWEGKTWiafflt^U 'W:/y K--7£ft§U Lfc HUfrfcl&lDl U (* 

»J29) <Dijmizm\ mm^cDt hig7-y-^^7xo^m ; $rff o/io 

^X#3©lfil?i^{Cii7 1 ^920mg/l s y 2 >6<520mg/l . r3 rinimg/k r4 £<14 
0mg/l #ftLfco 
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m&'&vmu*^ omts&tinwjimMituz&T. hcf (x7^5o> 

) £5X«lU HAT (JzB^Wim. No. 16-808-49) & i> W21mg/inl©G4183-M] 

&wel He 100 m 1-f -o967t y b - h L^S L fco ig#8 B B lzi$m±m*U 
BXU (£ifeW14) iCft^ELISA&fciJ; oTb Ytt.WmZi^'i 7 V K--7tf>x? 
■J -->^^r?To^ 0 CBBrfeg®&{cjgft?L5/zg/ml£ L fcHSAjg&£ 3 - -r >r > 
/Ls ^^J*-+>^--fe'^liiat h^^n^'J >r0ta^ (->^^, A0170) 
£flH>TTMBZ (£&<-* K ML-1120T) (CJ: *) &tb t tz 0 |^&:tti$CD#73 
^J^±©i»^^g3c(wL-r^L, 5^"?X#3=fc0 74®. 4M5^X 
#4«t «3 29®^|^tt'i;Ji>'l/^»^ 0 ^HSA^^n-T-^ v^U ^71/5^4=- -> 

fe*«»«tt h^g^D7'U yjuSjttaf* (Tago. S2392) ^Uth 
EpoiaHSAi/tteS-X? 'J -x>/L/: 0 4- * ^ V X 930DM&mmmm&£ i 
CX.fcge^yu- M5*5CO^-C : G418il^^^f o/c^U- h4#CDJ£#_t?ff£X? 
U -->^L5©^^tt«f Ji/U^-ffTto HAT&-5 Wilmg/inlCDG418iC<fc SiStR^r 

t h 7$I£#oiitHSAi£#|»teT, MtiC^Jt®!fi*J^^^-ai>'P<Z>« ; &48^yb 
- Hc#LS Z>K4Bl$\mmL. §i±?t^0»7^ y ^y^ELISAKJ; 
«9^LfCo H$A7£&£n-7^ >^U T fr* V "7 * x y r ^ L feist 
b MgGltrtft: (Zymed labolatories, Inc. * 05-3322) „ iah MgG2K# (Zyme 
d labolatories. Inc. . 05-3522) „ 4nC t HgG3ia#: (Zymed labolator ies. Inc 
.. 05-3622) „ irtt HgG4JBi# (Zymed labolatories. Inc. s 05-3822) &m 

(^»J14) Kft^ELISA^m^^Lfeo R§tt ? n - > ii b HgGl*<27. 
IgG2*<lK IgG32)<2, IgG475<13^ u- y^ofCo 5 v> X #40ife^MSj|ffl 
Ja*>P8Uc#d5EU ffliatt<Z>£^*D->44*£fl;£U bHgGlg£?o-> 

k hifcttitfe? (MHO *^t?14#*fe#aB»Wf^«-««r-r*rt 

^ig^tav^xEs*fflflai*+y ^v^xicb Ko^y/^ (hsa 
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A 

(ttfrHigUfc^^fc) £5 * n-tr/b&tcJi^agALAio 
n^tltz\f^-a-7-f G418ZlMim#cl3#:tCo^TPCRft?#r (HJfef«ll8) 

o /i 0 Mffl Ltz'f^j -7 — it 14#&fe4MJt K o IgM:fc J: C5D14S543 

JfeMl2) T?3b5o ^-©^^ 8iNc{C*J^T4S^TC0-7-^-<D^*<fit^$n 
/Co ^©9 ^KH13^{wO^T(±t h^fe^P^^P-y^ffl^TFISHj^*f^?T 
(Hi5fe^9. 12) o -e©Mm^E134{C^ 0 KKlStC&^Tii-T'p-T'K'W 

x?z&&Ltztk£L&'mKib<2frmmztitzo cn^^m^o. kh 

13(il4#^fe<*K^cka*2#^fe^^^Il^U^t-^ C i*<^^n^o 
(^WJ63) fc M4#^fe#:BfK- (ia#«ilifi£?£^) £ flffittlii 

MA. xtt^v^xEsmma^oh h22#&fe& (e*uite^*#fr) 

A 

35) -e^L/ijiOlCbfi-nv-f v'>WS5te : ? : Tv-^ry^*$ny-c t h22#& 

^fc' a -D7-f/>, G418-«i»^12it*tco^TPCRjS^ (H2tf&135) £ff 

-» /Co L iz"75 4 -?-teim3k&ftWiK icol >Tii lgM£J: 0'D14S543©2 

«> 22#&fe#:Bfr>T-{::o^-rtelgA. D22S315. D22S275. D22S278. D22S272 

> D22S274<D63 (HJfeM2) "e&So Z<Z>m%k, 10«c(C*J^T8fll^r©v- 
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*-e>ft&ti<mt££tltZo &<02W<Do ^LH13^{w4bl>Tti8a^IgM, D14S543 
, Igl, D22S275. H22S214(D5m(D-7-ij-(D^.7bmm^ntz<DT'. C©«cH»f 
KitZtltzt Y22&$kQfc$:^Vt3$yL$>n2>o $ t»<CLH13CoOTti t h22# 

ic; t h i4#&e.###iffjy n -y * « v^tfishis 

(H*fefl)64) t h2# (^gix) » 14* (KttSM) . 22# -(tttt AH) ft 

^{±22#^fei*^> r 5X Mf-f (Izumi Exp. Cell. Res., 197. 22 

9. 1991) \ /W/D7-f-»itt (Wind£. Cell, 82, 321-, 1995) ^Ov- 
rt-itfc^ ©JfAlcJ; *) T-^y/tSo Cn« (H*fe0Jl6. 26) lZ7jkLtzJj& 

ic«fc*>fT-5o (n%^62) T?#*nfc, rt«Ett!n:#*iiacjfe«i^a-e*t)^o 
t H4#&fe{* cuffr) &tf2#»fe{*«#im*«tt*-*v**BSfflii&# ctt 

2Ffi*. G418»ttx L°^-n^ ->>fft&) ic (HJ|g^l9) T*mLtt&±m& 
h22#$fefe# (t htt#glIAiS£T£llr£;) ^AtSo ES*BIJ}Sig«ffl<Z)7 x 

? v^x^i^^/c^ft^Sfelt^lta (Johnson^. Nucleic Acids 
Research, vol. 23, No. 7. 1273-, 1995) ™t5o f#£ft£G418, b'*- 

3«£>b h&fef* (ftffft-) *«#LTV**C<ta<PCR»*r# (HSfcW. 18. 35 

t* (TT2FS*. G418BMSu fcT * - o t-T > >Wtt> ^<D'W :T u -7^ •> £1^ 
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(HWI6K 62, 63, 64) Tim^tt&t h ftftitfc^^fr&fett Ctfr.flT) 

te*IASfefe&±tf>t ht^OtOO^^SO^ BSijiffl]&E£]*©BSEBJ?£<D£ < li 
t hta&figJ&tf&ljU£^fet-£ ( Lonbergt>, Nature. 368. 856-. 1994) 

o %h>iz, mmrnzi, 38) T?^L^ft!aom t k^^t* 

(1) t M4#&e.#Bfr£- (KttSHitte^^L-) SiO'fc h2#&fe#$fK- C 

lfe$£W2-CIRf#;**Uct bl4#&fe#l$ftf- (JtMMite^^) Stfb h 

il^^Xa^^XBS^)}S^KH13^t>i©^y 7Vi7Xfp^(i (HM^IIO) ^"C^t 
fc»J:?)iTof: 0 ltl76^i£7J)aAiBE^^*iL^^m, 20E© : ?v'5 X 
L/Co *y5<@#(i. ^felC*JUT?iil!aE (ICR) &i£(D &m<DtpKT12ffli&m 

CcDJSmcfcO, t M4#*fe{*»fM- (ttte«fiilii£?£#ir) Mh h2#& 
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(2) t Yimtk&Wm* (ttf*SSJt&fc^&#t;) Rtf b h22#&fe#t|JrJt ( 

iSe^a-r^^BS^^LHlS^^©^^ 5 vi7XflFfiSt(i (UOfc^JlO) L 
^S!:i*)<Tofc« rM14ffi©^AM^^«Lf;^. 22E©^^ X;o^£: 
L/Co ^feJC&^THiJE (ICR) fi3fe©afe<Z)i£fCTT2ME& 

b r-14#&fe#Hfftf- (ta^migit^^^i?) b r-22#& 

sm® f $Mt f -5 ti^j * $m l r ^ s c t Otitis $ n*: „ 

(3) b N2#&fe#SIS#8lrtf-&tf b H4#ftfefMB#»tf *I^B*i::««r-r5rt 

^»J65- (1) Tff£g!LA:*/ ^-^x (KH13&30 ^ £&8t40B S K&lfil 
U l^t htt#&j££ Kft^ELISA&TfctilLfco PBST-^ 

#?L/ci/tb hfeS/oyj>«Mf* (Kirkegaard & Perry Labolatories Inc. 
> 01-10-10) &S<.H*!ab hM^oyj >*^iaf* (Vector, AI-3060) £n 
-r-f >/L^ -7^XlfErS M5905) ; &iD^./cPBS"?ltlR L fcIlili i il££^• 

; &aD;Ls ft^T^;u**s/^--tf»tt$tk h&S^ny; (The Bind 

ing Site Limited, MP008) & 5 l^te^t/^*- •> ^--fer^St b hfeflE^n^y 
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>rtl*tf* (s7~?^ A0170) ^IJD^-X^ >^r^^\- h LtZo UV**r ; y ?—tf 
SSiLTTMBZ K ML-1120T) ©i&tofci 9 8£3s?§&£450nin 

>IgM (Caltag, 1-3000) , IgG (>r^<\ 14506) £-7 ^ XtbLmZifct® L/rPB 
SrMtt!C#fRLfc&0<bJt&LlM*©t h^^Jg^^fe^o fc!Jfl£S21 

*2l ^^^X*(Dt htt^S(ELISA) 

ES*o-> IgM, /c(mg/l) IgG, k (mg/1) 

KH13 CKH13-1 95 0.1 0.07 

KH13 CKH13-2 85 0.9 0.13 

(4) t M4#&fe#SS#WfJt£:0 f fc h22mm&#Mftffift%$kft?- Zft&tetri 

^Jfe#j65- (2) -C'ft&LtzlrS 77^X (LH13&*) 75><idMi£&49B § fc 

SlftlU ifil^^Ot hfet#z&Jg£ (£Jfefl|14) {c^^BLISA^-C^aj Ltz 0 PBS 

TF^IRL/ctfct h^g^oyj >AMtn;#: (Kirkegaard & Perry Labolatories 

Inc., 01-10-11) £>£Wii/tt h fegT" a 7 V > A Mftft: (Vector, AI-3070) 

* = -T--f T^XlfnTf 0>^ x M5905) ^ftD^fcPBS-r^Lfclfll^ 

M*4^*n^.. ^^r^^5i-^^^--if^tth hM^nyij >,uj|ftl?L#: (The 

Binding Site Limited, MP008) & £ W^vl'** ^-^ Mlilfct k h&g^D 

7V>rmVift {is*r-*, A0170) h Lfc c 

--fc'gffc!: LTTMBZ K ML-1120T) <D^*n!C«J: «9 ^^j-gft^45 
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oimcDi&jttmx'mmL, tn&zntzumt Km^w-om&m^KOh n ?u 

(Caltag^ 13000) > IgG O^v. 14506) <y xMm&i£to L 

tzf-j^-rvxiz&^T, #H0teiii ^^v^mmmmztiiza ztztv 

3?22 v^X^Ot b£t&igJg(ELISA) 

BS^a-> ^^vn IgM, A(mg/1) IgG. A (mg/1) 

LH13 CLH13-1 95 13 .2.6 

LH13 CLH13-2 90 2. 8 0.36 



(H*feM66) h H4#&fef«#l3rK-£.tf b h22&%k&#.1$ftmfr : £UWltZft 

(HJfeCT67-(3)) -ef^^!$tlf;4-> 5 V?XCLH13-3 (TT2FES^ D - >LH13ffi 
^ *;<^35SO IcJtLT^ 4L&43Q mfrt>RSAlz&Z>%L&&ffl]&LtZo PBS 
izmffiLtzt brnffiTJUy I > (HSA> v'T'^; A3782) t7^:x'<>b (MPL+ 
TDM Emulsion, RIBI Immunochem Reseach Inc.) £ &M-a L"C0. 25mg/n)l<Z>HSA 

it&^p&u *<z>o.2m\*mmte£<iz2®mmc%L&Ltzo $t>izimm'& 
izptsizmmttzh ^itmrji-yi >^ftmttz 0 l^fc^i^iniu itum* 

©JtHSAt htitft^j££ (Hife#|14) Kfe^BLiSA&T?tfctjbL*:o ij£H£[§135{w 

ft^pEGjeraBM^u ^-ryu F-^&ftmttzo M&'&<DmMz. omm 

$Vb<l007imM£t<Z2>±O^ HAT (*B*Mm, No. 16-808-49) £SUfilmg/ 
mJ£DG418^^]!jDL/- < :^tte (H^ig. • ? o - y ? a > v^-ACM 
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-B) iZ^mL, BttZfls- h<Dg-weliC100#l-fo#£Li#* Ltz 0 £'*>£<D 
g^it&'.CkHCF (iT • 7^?>) ^5%j^JJDL^o G418. HAT^oru- 
r-*IC ^#6Bg{c««{f±weinc3n^-*^l;, £ff #777(MII<£>'^ -f ^ 'J 

oT b hft#I±'Wr'J K— TO** U y^fcfr^fco ttfc hM^'PT 1 
U >Attfit# (Vector. AI-3070) fcf**- t H&i® 

^d"7'; > ASttrttt (Vector. BA-3070) Sbi:7k*v?>-W4 i ->^-^I 
(Vector. ABC** hPK4000) £-ffl^TTMBZ (ffi^^-^5^ K ML-1120T 

»tttfJWHSr»fco »tttfi;U©fflW*24fl::7 , U-- McfcU IMDMCIOXFBS^^ 
taLfc«P*ft*ffl^T#*Lfc. #S±rif£ (*tt«85-(4)) ©#ffifCflEl.*BLISA 
"ClMFfU 16*®<E>0 -3Wt/T'0. 09~llnig/ml<?X b b Ig# £ IgA &W~OtE± b Mfc 
tt®#fctf<«tB3ftfco (HM133) icft^. ffiHSAb h A ttOiitttfilfcaiJjfcL 
. lfi^Hltt^i^^o ^±b hffittBtefrotfcHSAk r xmrnatv^jiscD 

mm* <^m. v->m#&m&&Ar^ wt^^f^^, 1991 

tt&Sftrtio ^fcHSAixIg$iJSfc(CitLr. tit/g#Miftb Hg// fed: IgA ©taj* 
i±#^iC5 c <h^lt^^n/Co $ ^t:c©+y ^v^Xj&m^ b h Igju <hIgA 
frbfc 5 HSA4#H ^Mi^t^^W^'J K — t*<# t-tlSCi 4<«tiS $ n A: 

o 

£ x ^ n — -7$H^S*<HGPRTSE^ (hypoxanthine-guanine-phosphoribosyl trasf er 
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V-tfyMVr (H!feM49#m) ^ m.mtpV>$L&Mmg.&. (Kitamura^. Nature. 35 

o, 423-. 1990 m<DMVr*i = r\'K mMTi/jufrKmL, 

^(il/4-e*^^ mW.ii$kXfe-?V XK&tf £*S^liKitamura£>, Nature, 350. 
423-. 1991#M) o 

CD tf.tt.mms v?t<5 h -?v*3kWi<omtL 

s l /Co :n boa:f*ii^i^f a metft&mmm&v&m 

JcJiO&SnS^^Xfco^T-tf-lf >»*f (HJteff!49#JW) > iM Rotate 4 
(^"5X^|ft£DELISAj^*t(i^Jl£^l75#flBs Kitamura^, Nature, 350, 4 
23-. 1991) fO^ftofcg^ mMTl'Jl'&XmL. &£<DtfiW&&£/u£* 

{C&tt£$S3lf;i:Kitamura£, Nature, 350, 423-, 1991#RS) o 

v 7.r?i£<D®i<Dm£t Lxmmx^^o corns*-* ^^^cfcoT&f&ft^ 

BiBBgS^i{^<i:^i*^AL/wES«B)3aiC*Jfet-S 0 RAG-2*«^X (Shinkai^, 

Cell, 68, 855-. 1992) t£#lttttB0fla&g S>ffcS C <fc^Tr § fiUi©7 9 

Xl^gtfc COBWKll^RfcjflJffl-eS So C©>>X^A{C:feH>T (HM62. 63. 
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64) T'lf ^tLSrtftttta^fima^M^a^ofc h 14# + 2#£> £ Mttl4# + 
22#&S Wil4# + 2# + 22#$fefe# (Sf^) £#*#-r XBSifiHflSlfcSr&ffl 

xT?ttBsana**©B«iiia<c*5^T«tfeWttt h^t« (u#&fe#±) > g 

3£/c (2#*fefe#±) N gHA (22#'*fefe#±) 3lfi : ?«k5±tCt h 

0165- (1) 5-e***flsJ8Urt:o 7il<£©*,* 7 x*> 

S>#j|nU Mf*©t MfcttM* <*»0|14) (^Jfe«65-(3)) Ktfc^BLlSA 

{CctO. Bffl|feteBSfflteJ^£©*$Hfc-*-"5fc«K fcti*>7$i6<fi<ifc^ 
S23 770^0t Kfiti*:»S(ELISA) 

ES?n-> IgM, /c (mg/1) IgG. /c (mg/l) 

KH10 CKH10-1 6 6.1 0.17 

KH10 CKH10-2 3 1.9 0.4 



(3) t hl4«$fefe#«a-»f>ratf fc h22#Jfefeflc«^WfiT*«»"*-*rtfttttt 
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5 7-)X^8lfc (HMII65- (2) tnW£-fimz£& o m$LLtz*/v 

?^^^e»^a5a«jc«jfliLs mi»+©fc htftfcM* c&mio (H»j 

65-(4)) Icffc^BUSASrefctiiLfco «***24»C^1"o thiii«i*fc|i 



m4 +^7^ + Ot htt#*ft(BLISA) 

ES*n-> IgM, A(mg/l) 

LH13 CLH13-3 35 51 

LH13 CLH13-4 85 32 

LH13 CLH13-4 30 27 



is©** 

42) Ztfrb, t M4#&fe#tco^Tfe#rtf-£fflV>£ CilCcbO^^O^a 

©^rtitt*<s* zzkfr^uztiz,, G4i8»ttite : ?'7?v-+-> n/c-r 

* hfcb H4#3fefe#££M#-r£A9/ftl4# (H«g^j9 ; Tomizukat,. Nature Gen 
et. vol 16, 133-143(1997) ICf£*ft$ JIT^ £ A9/14-C11#0 Col^T «fc 0 EMB 

mnitt bim&&fc£$vmM? v-><Dmm<otz#>, A9/#i4a«#j30(Mi 

&10cm-> + - bl;:flMILT#*U lOa&fcft?! Liz =i n — -&31fl fcf y ? 7 y 
^^-ei4#^fe#:^m^7 B 5'f -7- (HJfe^J9{C^$n/rl8«®-?-fePCI> NP£ 
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&<i6«) *m\.'tz?zmm*ftifc« toisi, m (A9/SC20) {cfc^-ci6 

«*IgM. IGGK IGA2, 1GVH3CD SttfCo £tz, bhHt^MM' 
-fp / Ti£#©^-*7--e&&D14S543 (Science, HUMAN GENETIC MAP (1994), 
^SSe?'i(*GenbanW©x-^^-x<fcOA^) b&tii £ tltz C £fr £ s co»f 
it (JK«SC20»f«r) «*t{*fi«aife7-*#t;i4#»fefe#'rDyTi£fif«*^i 

SC20 *rK"lcol,»Tk h&fe#4##ltt^P-^£m^FISH8?frr (Ton>izuka£. 
Nature Genet, vol 16, 133-143(1997)) *nitz 0 ZCD&mzoz 9 a - >lz& 
1>T. u>hD-/U (-f httl4#ftfe(**di;) iit^LTyp--/(C^ 

*u A9/SC20(i«fM-^Stl^ t H4$*fefe#££t;c nfca 
£ £ <cSC20»r)tri < t M4#3fefe#£*<9-tr > ho / TE*I*^tf*SCol,i-C**< 
6^i6. A9/SC20lHlJ®©&fe#gf2fc£ x y =f+ ->y\=i >-ll-dUTP-e^f$ L*: fc h 
14#, 22#-fc > h n> T#Stfjfca-9-^5-f KDNA ( =a X*;<-T ») jg|A) £ 
^D-yHMyj^X^fl ^Xn. (Tomizuka£>, Nature Genetics, 1 
6, 133-143) lzm®2tLtzJ3tetz'&-*T?lSmVr£'n'itZo *<Dmm, ±15^ n 

(2) I4#&fe# («fW) OTTZF0ia^O*A&c;TT2FaiBaUw*5^«3c^^ 
14 #&feft^K-©TT2F*ffll&^<D 5 ? ntryU#Attftfi"*MWIIIl&<!: LTA9/SC2 
0£fflV\ ^Sfe^J9{C^L^^T'?T-5^ 0 G418 (300/zg/ml) MtR(Dm^5W 

<oM&ft&'&tz 0 cnzvEsmmftiz^^T trnftizpcmtt (nwj68-(i)) 

*J«fctfFISHAWr (t hJfefe^IWT'n-^, Tomizuka£, jfrlH) {C<fc9fc 
^ * &a*A k h *fe^©^«^«#Aaie^O^W^^fc J: 

^A^fe*<D^^&<j^^^©^{cMg-e* s o ssimmW(Dfe3Lm& A&ta 
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SC20 ^M- ; &^t^TT2F(SC20)-2m^Co^TG418^A^^ife■rS^F a ^^^^^f^ , 
s CO^ff {C*J^5SC208)fM-<D^{CoC^T^Lfco 

TT2F(SC20)-21^^ii^itfe (G418 300/zg/ml) T'lMigg L fcS^ sMft 
«*ftr*45BBa«ft**L7t (lBfc£K8te#*T?tt;Uia?) o &-ft<K 15, 30 
. 45BBIC 300-1000®©ijffl]!&£35mi!r> + --b6&K}f £ N 9 -£3tfc£jl|R 

£©i/*-l/CD3or.-&£>-£ft (A) . #frg|R&#£>3*fc#© v t-U©3D 
(B) <i:t>%6#ftt#* (A/B) **»fc 0 ifc$^©^a6. t h2# 
Sfea<***W23»fM-*^tfP-21 (Hife^40) ICO^t 75 *i 
g/ml puromycinA9) ttHll^ffV\ -£-<Z>l£^£|3338ir7iF L fc c ®38}c:^L/cffl 
ii3lE]©34jZ L f:^©?%fT*So -e©&jjlSC20(i45B ffl©*il^*f^T© 

14JS©GU#srT?«&^*: 0 

) 3rCH0 (/NAX^-*lt3Ffflfla) ^DT40 (-9 F'JB'J v<3*ttU») > vtf* 
ESmB&lZ&ALtzn&i)<&& (Shent,, Hum. Mol. Genet. 6. 1375-1382) 0 # 

_tf2<E>MmteSC20cD^£-b h**©-b>hn><T *?nc*<t> (i£]&feW8-(l) 

) > ^^xBsaeaar'^jc^-e^^ci^^Lr^^o niict n?> hp/ 

T£^fr;i ch^^^^n^W23Wfjt (Tomizuka£>, ffflE) <Z>*§^^ttri<^.£> 
J!si±©^m<tt)s SC20»r mi v^X^f^Oilfc^lAffl©^ LT2E 



(3) b M4#5fefe# m*) &&wtzxsmfem^o*/7^'?xf?n 
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teESfflfi&#TT2F(SC20)-2l£g|MX h y 2 J: Q ±L*>±.l7, ICR (B*? l/7*±) 

itst-r^ xo^iecj; <on. z>titz8mmmmcm&tzQ io~i2^&a Ltz 0 esw 

, ^fe{Cjo^T7tiM (ICR) &*©Bfe©if iCTT2|H]!&**©S£fe (z») 

o 

C©«*J:tK b h2#ifefefl:«P»»f>t*ff»^SESj|ffllia»n2P(SC20)-21tt 
5 iii&©^y 5 v^X2E (TT2F(SC20)-21£*. 5>*pl00X. C14m-16. - 

i7) j:(omikLMm^<D\i bttimm. igGatjg* cmmmw ^ isi^i^elisa 

^25 **^**4i©fc hftftftflEKflUUC CEL ISA) 

IgM(mg/l) ' IgG(mg/17 

C14m-16 100 7.9 1.0 

C14m-17 100 6.0 1.3 

*gttt M4#Sfefe#»r/T-£-«l#-r5*y ^TtfXOffi (HJfc£U4) 
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(4) t him&&&\8Tfr*1%ft-fZ^<t;XBSmffi. (TT2F, XO) E&**^^* 
(HJfcW8-(3» -en£,tltzm.*/ 7^<y X Cl Am- IG, C14m-17 (^IC^ 

icRfi3fciifl^£ii&fecD^i5xj&^£irso effete cfcoT?#£ 

KLfc^rV ADNAIwO^Tfc hftfef*Bfr>t©«ft£PCR&*CJ; Lfco TT2F 

(SC20)-21T#£;6<^tg£ftT<.>£3S<Dy-5-l'-7- (ICVH3, IgM, D14S543 ) 
K o I, > T PCRif 41 £*t*£o 30E4!i02E (33») (Cfe^TTT2P(SC20)-21 

FrZ&W-f 2> TT2F«BJ}a^TT2F(SC20) -2\fr* X 5 -7 ? X *7?«&#£ffr ^P^K^Hb 
U -e^lP^ft^cDFl^MJCt hl4S^fe#:Bfr^-^e^$n/ > :C: t^^ftlto 

o dfeffc^4~8iSi*<D^?X<fc*)&jtoU ]fo?ft+<Z>fc httfr/z«|*Jj:tf ( 
^JfefljU) t|HI«{CBLlSAM^ffl^T^t±i bfco ^©ifcMI (^26) x DS^fc^r 
©fi^cMtlcfe^tt h*L#At«*J:lf 7«r«<»lH*tiyi:.-^<£*>%. +^ 
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^26 ?T?07.cp(D t h&LfclgmJitfleGmm CBLISA) 

T^Xlftff IgMGng/1) IgG(mg/l) 



C 14m- 16 


16-5 


12.9 


2.2 


C14m-16 


16-14 


3.5 


2.2 


C 14m- 16 


16-16 


4. 1 


2.0 


C 14m- 16 


16-17 


5.5 


3.9 


C14m-17 


17-7 


5.7 


1.0 


C 14m- 17 


17-8 


3.6 


1.2 


C14m-17 


17-19 


3.5 


0. 75 


C14m-17 


17-22 


2.4 


1.4 


C14m-17 


17-23 


5.3 


1.9 



Etf^-r-r^) . ««SST33X (60E c f 3 20E*i 5 ^^ 7") ©F2^M{cSC20#rtfa< 
£it LfcC <!: ^5gS $ tltzo 

(5) t hHH^g^tfn-CDv^x^^Jc^fi-S^^ 
GfcJfc0l68-(4)) tC*5^T|X#$n^SC20»TK- ; S-«i#-r^F1^3E (^26* 

: 16-5, 17-8, 17-23) ^fif*IC*J^«SC20»flt«^»*f J-ffl ^ A: 0 v 

**C=i/U-fe* K (lOOjug/ml) £0.3aUKJBrt&*tU mRQ(cJ:9£!BE 
SiK JfffiSL JtfflL HDL -PtttSrtttfi Lfco ^T©ifsaiR*PB 
S (-) TSfc^L/cgL jflltt&#S|Hj/x-0- S T?«B*n< #J9, KC1 (0. 075M) {Cj; 

Bfllafc&fMfcLfco FISHPWttt h &fe###|fi<j:/ a - r (Human C0T-1 DNA) 

(Tomizuka^, Nature Genetics, 16, 133-143) iCfEtgS: tltz 
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39* -) (D&&**7> h L&WmZ&.tiiL tz 0 ffl«i:ol>TH, ffl-M&#£!8l 

l*gi$}c^m<fc$iSBM^JiS£P£!!L (HifeM79) £|!U£{cSC20®fJt©ft 
^^^^ItL/Cc ^(Df^^it, 16-5 :98^ 17-8:96*. 17-23 : 98S5TT £> o 

(6) t hl4#5fefeMK" (fctftSgtftGH^ttt;) ©*£AiCj:£ % £t#it£fc£ 

B U ^^©f&^fOi^^fl^Mfcfc^ -;?7f h7-^X (HJfeW7-(l) 

ct^i^^o c «kSSC20#ftt- (t hfit^£MMte^^#tr) 

"7 * * £MCH( ICR) X £ J: 9 ZtltzTUV O &<DiC 

zn^u&mtt. (17-7) z&mLtzo -eo^mif^n^sEo^^^xico^T 
sc2omn&wikfe<Dtz#><DPcmvT, ria^^thtt^^M. 7mmm*ft-*tz c 
^wj68-(4)) S2.#3, #s<Dmm<sc2omn&&&-tzz.tib<m.mzti 
tz cmv o ^/c. Mffi*^vxfcftfimmm.MVT (ummiv ©fctm. sk #3 

tz ami) o ::ft(*5fli&<DKM e k £l8^L*:DNA£JiH^c^-tf' >MVt (HSfeM 
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Tte&-%izmmme>t hfcftum 010 mg/n „ r m. (86o mg/n n*: 

xlc*j(t6T^X//|gOjgjg (Mendez£, Nature Genet. 15, 146-156 
(1997)) CEitSo -^ttfr-^ CO^iCfe^TtiF'i^fi^iie^^^afC 
(B'J l"*m<DR®. : #^"35Cltt Kitamura£, Nature, 350, 4. 
23-, 1991) £^9^t**<fc M4»feft»r«-SC20 (M^fiilsiG^ <£a|*A 

o 

SC20WfttfiH# ^">X/£« t MgM(mg/l) fc MgGGng/l) 



1 - - fcttiRIUBTF 0.33 

2 + + 8.4 5.3 

3 + - 310 860 

4 - * mfe-tt-? mm-tt-f 

5 + t 4.8 0.86 



(£«S«69) h F*22#&fe# (Bffr) *AESi§ft*+y 7 7-7^Ii:fc(t5 
(1) S ? P-b;Uife-&^-^Jffl L/:t H22#^fe0:cD»fK-^ 

C^tfX'M&^AflL ^m^OBim^m^^tltzCti)^, bh22#&fe#Ko 

*<^ai$*l4o ^ ^ n-tr;Wfi4-^{cJ:^^«^cD t 40—80 
X©£A* n- >ttgtei#ic*r)Wk3ftfck F»fe#*fiH*t5C <hj&<*ilig$*i 
(tW£. g&SI vol.35, No. 14 1990) ;6<. «I <Z>3t^£*'J 
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6-1* (^mmtt) fcSfefettfMMHifju WHkm-**xA9mi&*3t&mte£ Ltz 

2) *m^tz?Znz&*)X!? *)-=-ytfLtZo t YXgXi&fctt&WLT^tzm 
^D->t:ol^ 22#^fe#:±08S©^-^- (D22S315, D22S275, D22S28 
0, D22S278, D22S283, D22S272, D22S282, D22S274 ; 22#&fe#_t-eGD/liJ?teNa 
ture. vol 377. 367-379, (1995)^#Mo 75 4 ^-£>£*iE?iJtiGenbank^GD 

C*Jl>T22#^fe^<»fM-'fbLT^-5c!:#>L^nA: <H40) 0 tTfc. ?n-> 
#22{ilgx £D22S315. #28(;Hg A J^©^- # LTl^ Sft & N 0 
'h£tt^t<CttoT^£<!:#;L£>*l6 (I2J40) o * u->#28iCo^Tk hJfefe 

©^n-^jcifc^T, n > h a-;u (>f MC22#ftfe#*£fcO <tJt^L 

fe^^trt h22#^fei*:»fK-^|X^-racid<-t?^^o 

(2) 22#&fe& (#rtf-) ©TT2F*BJ&^©3IA 

22#jfefe#- (»r^) ©TT2F*ffl)j&'\© i ? d *;M£A<ifl;&te«aj2lc;^ L tz^mx 
rf^tz 0 QteftmS-MlfotLXtem, #28, 6-l£7BWc 0 ^a-^->#2 

2, A9/#22(6-l){co^Tttf J .-P^'f (0. 75jug/ml) ?p->#2 
8{C-p^T(iG418 (225/zg/ml) «#£?t ^ZtlZtlim (?p->#22J:9) 
s 5# (6-l«fci9) fed; 3ft Op-y#28<fc*>) ©aSJWWtt*£»fc« :ti 
£©ESHBfiSlfc|;:o^T (mfeW9-(D) «k l^«fe*=PCR»4Fr*J -fc CJCFISH»«t(C J: 0 
b S22#&fe# (WfK-) o«^«Bt«. 

(3) t h22#&fe# SES«H«&ft^t>CD + y 5^XfE$S! 

^«j69- (2) TKftsft, t b22&fe&ft(D&mm&zntzmMffims 
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(4) t h22#&fe# (Bfftf-) O^^tfD^ 
fc h22#&fe# (irit) £«^-£*^^*x<kICR^x£^&LT3£B£ 

g&fe#lfftf©&f$£PCR&ICJ: 9&frf-T£ (H^^J30. 42, 43#JS) 0 b h22 

#^fe^*^^(i-e©^^»f^-^«^-rs^^xESM9S^w ciyte#]42) s.o' ( 

HJfe#j43) T^Lfcii^^^^ 5 v^x^-e^ifi^/cC^^S^tilt^Jz^kL 

(§£Jfc0tJ7O) h N2#&fe#itftf-&tfl4#&fe# (KrJt) ^-Jsl^JC^-rs^^ 

(HSfeM42) *-«^tt (Hife^43) T-{lbn/:t h2sgs-£i*:»fK-^^^-s 

^^3^5E^-SC«i:«c«t t)^*tl-5^-7^X(DKM«t ^f^SSJL^ry ADNA3-PC 
R&^ (I^SteW. 42. 43) ICJ;>}^LT, t h2#3fefe#§&:frBJrtf-K.t>' t h 

d£3fei&J71) t h22#&fe& (»fn*) 2fcCH4#&fe# (Bff^-) ^|5l^{C«^S 
C^Jfe^69) -e^ttSfc h22#3fc<fe# (8r#) 

, 42. 43) iz.£iQ ffitfr LT> t h22g&fe# (Br*) &.tfk M4f?fefeft (Erfi" 
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d&SWl) T#S>ft£b r-22#3fe-feft (WrJt) &tfb H4#&fe# (ISfJt) 

£ftft-f&Tvx%mz (mmm42. 43> T&bttjtb h2#&fe#»?K-£{sM# 

ADNA£PCR&I? (HWJ9x 30, 42, 43) IC J: 9 M«f L b h22#&fe# ( 
Srfr) &tfb M4#&fe{* (Sftt) SO't h z&m&ftWftmKam® b 

off*-) &c/t hi4#&a& c»fM-) £#*rr£^*&&£ mrnmm 

b h2#+14# (H»J70) , 14# + 22# (^&&flJ71) . 2# + 14# + 22# ( 
HJfc0]72) ^fe^^«#^^>^^X^^rt^^S^ ga/c£fc?£*» 
LTl^v^x^gtigl^igLscSeU b H2#+14#> 14# + 22#. tizm 

#+ u§+22#gs'fe^^^ u ^o^^^fiijige^a'^ * 

SCoUT*^T&3v?X^i&£PCR8¥;tff^ 30. 42. 43) 0 

il&^-So C^bOiilCfc^tll itLt^t htfc#d<ft£:£*l£ (Gr 
een£>, Nature Genetics, 7, 13-, 1994, Lonbergb, Nature, 368, 856-, 199 
4) o 

OT. t h2#&fe#»rJt8.tf b H4#3fefe#:»rfi-£GM#L, ri>op1£E'i£!a#: 

T^t, 5caBJCffl^^4o0^^aD r -5-n^'n©^©^oige^M©^^{i 

CO fUtE0t|42T*?#S>n*:b h2§&fe{Mtf££}#ir£^X&g5 : H»142 
}C^L/r^)lDNAOPCR^#r*JJ:0'lfil?S*b hftft /c ilfSSSr^lii LTb h2 

(2) HSfeM68-(4m# £ft^b M4f ^feMfr^t^^^^M : HI 
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(3) ^*fefl67-(i)-e»&nfctt:#»»y y^r-* b-wx&m n»j67-(i) 

75) laOl^ftt^^^lWiAfDiMtS 

(4) ||^80T ! '#£*l/iiitft«fgy' -y h^^X^^c : ^JfeiWiCiFL*: 

miB***4i LT&EI©£e*refc8L *14#Jfefe4*lfffi-ffilffr, ftttMfttii** 

-&<D*£H. ®#HK23 f2#^fe«:»fK-«l#s 14#3fe&#«rtf-«HK *af*fi«S*» 
tttfett^a^-rnjl aof«H*HK29 f2#&m#»r 14#&fe#i*ff 

i:2CEEfc«kt)#&*lfc r2#ftfe(MJffi"«». 14#*fef*ltffi-«#. ttttMX 

b a; fcS5£r£fct htit^n8mg/l©iggf-r^tlj$n/c (Hife^38) _o 
ftfe#Wf*T*ft»> *t{fcKtt*1H**s tt#*afc»**J Oifi?I*^fi# 

2#5fcfe#:»rmc***l<5 t hft<*/cSl&e^Jc£oTtt#£n3 (Lonbergb 
. Nature, 368, 856-, 1994) /:#> % HK23J: 0 $ ^>{Ci^l^7gJ^CD h btfL&K 
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cmmmo 5cse<c«to#t>nst hfcftatfc^-g-trk hw^^t^T 

(^SfEffl25) cbP^«- (^Jfe^j42. 43, 68. 69, 70. 71. 72, 73) T''&$>tlh 

, 1— 3affl#«LM±»*ELISAjST?<W*f-r&o ELISA&te 15 

. 21. 22. 25. 33, 34. 37. 38) fC^ L tz^m T?firfc <- \ k h ftttllteRtf k h 

(H«fe^J75) ^^Xtt#*<BMfl!lTU^«ttTT2F|BIJl&t*ft* + y ^v?X©lfil?jt 
© t r> X I gU<D & tb & J; £4 
(HJfe^J51) T?flJl»$nyiv>Xt/iflcfiaiffiffi!|T L- /Uifci*TT2F«BI&8K5131-3) 
<fc<9 (H&M40) IC^L^&TM^Lfc?^ -5 -en -en ox 

tDBLISA a^fflHT^iLfco PBS7?^L^4rtv^XIgMta^(KirkegaaTd & 
Perry Laboratories Inc., 01-18-03) £11^ L. ^^T'5XFBS<£-^Aa L^PBS"C 
ML^M^a^/io ^fr** ^--tr^USta^ X IgMia#(Kirkegaar 
d & Perry Laboratories Inc., 074-1803) &1]Qx^ TMBZ^SKi L. 450 nmCD5fc 
±&&mj£Ltz 0 fi|g!<*ftfc-T?XlgM(:7 r- ^ >5> * 03081D) t 

&»WlcFBSi»Jto©PBST?*Hl,fco tt***28lc^f i *fc#S:«CDffiffl- ' 

T L/;U*<a^^ftfcTT2F«fflJ}gi*c7) + > ^-r^XCDo + / 5 »<99K £> <D 

*<iHS$ft^o 
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H^^|48-1<!:|h|^JC LTfa-D?^ > >RH£ii£^©Mfl!lteLoxP£5iJ£A*l 
/cLoxP-PGKPuro^5X 5 K*f£S! Ltf:<> pPGKPuro:/-? x ~ KDNA (Watanabe 
Biochem Biophys Res Connnun 213: 130-137 (1995), Peter W. Laird, Whitehea 
d Institute for Biochemical Research and Massachusetts institute of tech 
nology. Dept. of Biology, Cambrige, MA J: t> «t *9#jRg8^Sal 17? f - 

u^"T y hPGKPuro^r-WOmL. ¥-MitLtz 0 LoxPI£?(J^£;y 3 

X; K©SmaI*>i:aEcoRV tfJ#rS&&^PGKPuro£#A U ^X; KpLoxP-PGKP 
uro &mti (BI30) 0 £t>ic. ^fli^Bi^SI^Lr-r^XttfreiS/c Jffi«*i 
£ 3£fir0**^fr y > ADNA©^«««*<^* tlS DNABfM-^LoxP-PGKPuroit 
e^ iS^^ Tt (E1317 o 

(1) **W58-?m»LA:fi:**:««[^a^-rP»^{*:TT2FiBeife|* (HD43) i:ol^ 

U ll»J58<i:!ll^lCHD43**^^Kfe^L/-Co v>T •> ^*fi[0. 75tf g/al 
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DNA*$i|pggN£EcoRI "CiHftU 7# ^-x>7 ff ;^m^&ifrT•$Tiii^£-•f- 

ffi0j58. 59) o *#fLfc744**4*©*fc|*««[ja5TU^iR*#*»/i 
a cn^>cD^ n->(iii#©J*«^^{r^^T> ae^«*JE(lSr©TT2F«5<!:Jttt 

(2) ^fi^M^^S^^o^igMiEtfe^MTU^M^^bO^/ ^ 

<ftJte0|77-(l)) Tf»£ttfcffifc«$ftM7 U^^TT2F^fflfla^HD43P-10^^ 
h y t J: *? £*>±(t\ ICR (B*? l/7*±) 4t«t"T^ XcD^ISIwcfc »3 & £tt 
/c8fflfl£$Ki-E*^«910~12®&AL/c o ES*n&ffl&J& (ft«Sffl9) T— BfcJg 

. ^felC*H'T1&3.j£E (ICR) &5fc©9fe©#{CTT2*fflJja&3fee)^±fe (ft£) 
*<lga&e>ft*J^£*5 jWC£0$jje3tt*o M£.L/c37EC©? S^fefclJH &jWc» 

/Co 

C©igM«t^ ^SiM7 U;I/®^**ESiffl^HD43P-10tei5^*> 7JKJ&#6 
(^»]78) tt{*«tt&S**S^fl: (*otfcf*fitt*«**Bte#) TT2F^ffl!ja 

(^M77) T-am;*ns m^**?Mi&m&&ftLT^zcti)m&2ntz 

Vii&UmmfflT b;U$ig**HD43P-10 (t' a -070^ G418ifitt£tiO Ok' a - 
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&®.&mttmWlA.&mz.-?Crei' * y \ii-—em&=?&&t;mm'<ir *- P BS185 
(BRL) * (l£lfeW52) 0^lC^^±te©**^ALfcc (*JfeW52) 

fa-DT'f (0.75/zg/ml) ^'&&(6#0£35mnr>*-UT3 

OXDMSO<'>rv» KUBSIU -80 t C{cr^^l?Lfco g&*> ©2/5(i2# LT 
12^Hf7f->3- h^U- h2")iAi:ilU —2rtt#Sft*S«U -#(2300. 
//g/ml^G-J18??^ET-C : 2BF 9 ^SL/'Co *©tt*. C418#ffiTtr5E^^- £5**® 
fcf^-ov^ •> G418JKStt«c*»fc 0 

(Hifc0|43. 44) tc^LAit h2#&fe#t$rK- (E*»W23»rJt) + 
^t*7?S (BUfcPl (chimera x MCH)) ©AfiWfTfNi. TT2FMBS (ISifc^J 
39) fc*©CBA^$X*tt&tfC57BL/6-*'JX5Rtt N ^ LT+> Xi©3c 
EICffl^fcMCH(ICR)^*X»tt©a£L;fcfe©T*.&o 1?* &Aft^Ktt«eW 

*> £TW23»rK-©^ifr£t£g-r S fcfc. *-TMCH(ICR) i©M L5cE^?f o 
fco FKchimera x MCH) (ffiAiC«A,rtfit8GC % «t6E^^ffl) x MCH(ICR)©3£ 
EOttJMafcnfc^'TtfXICog (Xlfcffl43) O^ffitCfieoT. W23SfT^«^^ 

148E+32E*<^^-r>f T> (DTUlzMZmftfrtem-f £ C iA<»B$ nfc. C 
C T^fctlrt: F2CF1 x MCH) (ffi.«{dS/,A:ii8E N flgSE^ffl) £tcMCH( 
ICR)£XELfclR©fc»*iii&£9X (346^*30^^-7^:/) , StiSlE&24 
X (202E+48E*<jj?5?r--f ^) £Fl(chimera x MCH) x MCH(ICR)©*£H tm& 

4 12il <£©*;< -7-7 (EI434 1 : chimera. 4©#0 . FKchimera x 

MCH) (19fl#) > F2(F1 x MCH) (39$#) . F3(F2 x MCH) (334@&) Col^T 

(HJfe^J44) ill«©^lc<fc«3M+t hgt#«ttfllK^il!j^L^**BI43 

l-Tto W23tftt*#f#-r*£T©##©If[li»*i::fc Hia^/cM^t±i$n^o 
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F2(F1 x MCH)S.C/F3(F2 x MCH){C;fe^Tli Kjg«j£e>tf £o£#<*£ < <£ 
0. ^<9¥^ffi*<chimera&.cm (chimera x MCH)£it$£ LTflST Lto 

mchcicr) unco mmt<D5c$z(Dmi8$:m^ztz!6, mnam±<Dmm&T'& 

mLtzt><DtmC?2i?l x MCH)®#£C57Bl/6N <B#* UT<fc <9 ®$A) 
gEL^o *<Dft#»£nfcW23*rfr£fi#M-*fifc (F3(F2 x C57BL/6)) ©26<i 

mera x MCH) <h Wl^KM ^ « L tz (!2!43) 0 L tzM K> -J F3CF2 x 

MCH)£F3(F2 x C57BL/6)(i £ o tz < PI L:F2(F1 x MCH){@#i*£$ti*,S C £^ 

vufcicm<DW&m>\z&m***z.&ctt)<mztitz 0 -etr t htnc#«iii©*» 

ttttf£3i!C(iMCHaCR)J;f? fcC57BL/6©itfcWW*j&<J: Ll'CiWi 
ttofco H*<£SI«*»&x C3H Yitmm (B*^ UTcfc^BIA) ©itfKfi<J#&& 

(3c£tfe) tH«LTt»*^Col>TJKTO*il*(Tl^l*L?3fc..Fl(c 
himera x MCH)4i#:© -5 £2F-1 Cifil^^ /c 8IIK : 84mg/l) cUF-3.<Jfllfll4>«tt 
SS: 13mg/l) ©KMi^m^lffl^RC?#fl»IS^^JH»L^*»!5fefett:-9-> 
7';H^oOTFISHA?*f CTomizukat), Nature Genetics. 16. 133-143) £fr<^> 

!Cfe(j-^W23»f^-©«^^-^Lr^5i%^<otl5o 2F-liw*J^T 

immwmm sun. #ff£*Bji& : 34& lp-sjc^^rttatti^aiis : 23s. #« 

*S*«k»K iM<ti/cft*&&lk££*H& #ttailf&ic*j^*W23llff«-«».*©W 
lcttffiM*<**c£*<*i!fe3ftfco -**tt*>£x *fctt=flf*tts iAlfcb h&fe 
#Wffr*©tO©3c^ttic«»*-^x.T^5qr«ltt3&<i*< . C57BL/6RtfC3H& 
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SC20»fM-) *R»L, t hftftfig^M^JcSgm^SFl (chimera x MCH)ifH@ 
^#17-7iMCH(ICR)S.O'C57BL/6<i:©3^IE ; &rTofc 0 f§ O ^SC20»f 

SF2(Pl'x MCH) : 2^^, F2CF1 x C57BL/6) : Zfl#Kl-3^TJh»+ 

>Hc*j^4SC20»r«-fil»»*f23«ffr©«^iH*lc«|«L^o F2(F 
1 x MCH)©/zlI^Jt : 11.0mg/l, 1. lmg/U : 74X. 54XJC*tLTF2 

(Fl x C57BL/6)©i#£-fc h/£^»fi : 47mg/l, 54mg/k ft^ftftft*! : 84*. 88X 

-?&tk b bummm. m&ft&ftm&i^m x c57bl/6)®^od^-^^^«^ 

. C57BL/6©3tfcfl«jir*M:*Afc h ftfe#©£jEfcmfctf£i**fe{*±©atfc^ 
Xflsfifc 

&ftfc8|IMSjgiBl::E*fc& 10~12®£ALfco ES«BJiafflig*l& (H»j9) Tf— 

i&mmLT&mmizmzLZittz'ik. &&Mmmm.5H<D&Lmim?ox (b* 

. ^fe{C*5^T1&±E (ICR) &Sfe©6fe©4'KTT2i|ffl]&&5fe<£^£fe (&*£) 
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ESfflli&fc*©^SA<8£1-*^*1ftftLrt: 0 CO^KfCfe^TICRti^^X (7 
^fcV. **'1t : ? : {c < J:*9^JftL/-c + /-5v^^4'©TT2F < « (IHfcfe : ft 

ft * n 1 @ © 3S e t - <t x m ±> ft tz £ g& & ^ ^ x <d -t ^ r a< e s m m & * 

®^fe-?*4»^fe«:*Lf:o C ft & "7 ^ XCD^MJ: ?)PI$!{ Ltztf J ADNA 
^ -r d gteftOfltlMI f* £D £K IC <fc 0 £ £ ft 27E <D =? •? 9 X IC 

iMf Vj»#fOtt*«tfr««Xa**i*l*$ftyi:«# (0*4. 6, 14, 22, 24 
, 25, 26) C*H*Ttt*lfi©«*a<:fc*<ii4>L 0§?¥ LT^£/e 31 li 
<t#;iS>ft5) s ^t5<9CA^CDa«*^^<±#LTl^o Cftt>CD^m«C 
ftiT-^iJ^^ft^iii^/cMy y ^ 7 h ft? tfrlS* (Yong-Rui Zou£>, 

EMBO J. 12, 811-820 (1993)) t— 3tLT^£o 

(»>P>I81) t r-22#&€ite±{cfc: Y7-u/T&n*WA-fZ>tz#><Z)?- , f7-< 

Hffl*-»ajc«fc <9 t hfD^ 7E9I&J* AU l&rttMt (J. E. ltzhaki«i. Natu 
re Genet., 2, 283-287, 1992) -fh^t^^tzo ftftftfcite. IgAit{£^© 
Crv/TM) tcfipffi-rSLIFite^ffitcfc h -r a / 7g£?iJ£ifA-f h tz 
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t hTVJ TttWlt, J. J. Harrington^ ( Nature Genet. . 15. 345-355, 1 
997) lZt£l,->X, PCRlCckO^L^o PCm®&T#a-X?*mHi*®lC 
<k*)fiti!U DNA blunting Kit (^jM) ^XW-mit L fcc CO^pyfjtPCR 
g#j£pBluescript SK IKO (St^tt) OBco RVffttKl -5 -f y- •> a > (DNA Li 
gation Kit. gjffft) ( pBS-TEL) o CO^^; KpBS-TELCD 

>-^i>X^lTo^I, Hin dill - (TTAGGG)n - Eco RI (Dlifa-eftAZ ft 

ftllz^ «ra«**x.l=fflC^fc h22#«kfe(*±OLIF»e : Pffi* J &^T©J:'3 
i:Lt, PCRT?tt«U KpBS-TEL^ 2 d y 7 Ltz a PCRlCffi^*: 

tVX^'fT-io' -TCGAACTAGTAGGAGAAGTGAACTTGAGGAGGC-3' (K?i|#-t65) 
T>^-fe>;*:/5-<^-;5' -TCGAACTAGTGATTCAGTGATGCTGTGCAGG-3' (Be?iJ#^-66) 

PCRRJ6*©ffiJdttts 10 X LA PCR buffer II (Mg 8 * free)(S?gi£)5 u 1 , 
25mM MgCh 5 /z 1 , dNTPmixture(2. 5mM each) (SS&) 8 n 1, -fe -f 
v-lOpmol, T >f-b>xy7 -r-r-lOpnol, -r >!7° I/- h DNA (HFL1, t hfcjft 
tttt^lBIISiy^ A) lOOng. LA Taq (5u//z 1) (£fflift) 0.5 1 tf. &gf£®7f<. 

-rTl/tf-f — (PCR system 9600. /«-• * VJCil/-? -) <D>}x;WC 
j.-^** -y r-Lfco 94°C-ei^-iD^, 98^, 10#. 65°C. 5#©1M 
7;U£35l5tfT-o/Co PCR^tl^7^D-xy;l/m^»iC«fcO»SaL> Spe IV 
tOWfL (7^f ^-tfKSpe I «tfcj&<#ao x pBS-TELCDSpe I gg(i{c#ALfc 
o LlFatfi^©55r|S|*<fc hr-a^TSeyJCTTAGGOntc^LT^^flSj^ffA^n-r 
l>3 k<Z>£:il#! Lfc (M. Giovannini Cytogenet Cell Genet 64, 240-244, 
1993) [pBS-TEL/LIF] 0 
friz, e a -P7^ v/^WttiftfiT^^O^^X ^ KpGKPuro (S. Watanabe 
Biochem. Biophys. Res. Comm., 213, 130-137, 1995) £Eco RlXWffi'ik. 
¥ffi4tl. Not I U>A-^#ALfc. Not I t0®r!Cct^ t^-nv-f ^yittt 
atfiry-fctOflttiL. pBS-TEL/LIFSDNot 1 SB&JCifAL/Co fcf ^ - n •> 

ifeate?©ig^isi36<LiFae^©^risitgii:fc©«:a«L/= ( pbs-tel/lifpu 
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r<k g|45) o Z<D7?Xi Ktt*»«DH5*rffll,*TJtMH QIAGEN77 3 I* (7 i~ 
3 •>) C«k 01*88 h 7 >77 x ? : s a >\zm^tz (&IE) o 

t b22'#&£»{*© b U DT40«BJ!S-v<DagtA 
G418i5m&fc^T'V-*>:/$*L^b h22#^fe^^W-T€» vi> XA9*ffl3S 
Nature Genet. 16. 133-143, 1997, OTA9/S22neoct IE1") <£>*S&te, 
lOX^-xB^Mrt (WTFBST'fS^-) £G418 (800 #g/ml) &gsJ}D L y 

a&st-f-'^** oaTDMBMiie-r) ^TiT^Tto h uDT4oaaa«>**ti, 10 

X PBS. IS- 9 h'Jjftim. 10"' M 2- J JVJizf h 3-2 J —Jb&TifcilO L tzM2WpT?'n; 

O /Co 

i £ a-feyHiETFOJ: LTifc »7kb, IJSI^>K^7^ 

s ^±*t. P127-) c A9/ft22neo*iBte^l2*<Z>25cni i M/6ffl7 7 7.3 (n-*? 

3025) {CT. »ll8lffiflC*<90X«!fDS**T»*Lfco = K (0.07 fi 

g/mL f^a*^ *0ft&3§) *%itiQLtzi%M (DMBM + 20HPBS ) !Cx& U 

£e>lC2.5-3Blffli&*U S*n-fe/U*BfiSStirfc. «**I»*L. W37°C 

"CftfiLfclM hrt^S'J'B (10 #g/ml, •> ^t) M^i^^^ai:^ 

fcU 34°C. 8000rpnu 1 HrH©ii^ft-» fco u DMEMIC^Tg U 7 

>r ;W^-^3®ic<fc«9i»^L/c„ ijtSSl^ 1500rpnrC 1 0#|BHIjC>U DMBM5roltc 

ML/c 0 2 x 10'flI©DT40£lOOOrpin, 5#IB1»&U DMEMT? 2 i^fe^L, D 

MEM5ml{C@®tyCo S&x ^ ? D-feJl/«-1500rpm-r 1 0 #lffl«&L, .±»*[Sfca> 

■Tic. 5fe£DDT40SlS^5ml^i^^tca:S L/c« 1300rpm, 5 5*IH©i*£>flL ±m& 

Rsfc^U PHA-P (100 uz/m\ ^ fyzi) 2m\\cmmi. 37W 5XC0»-f > + a 

^-tflwlSfl-RSJIfrKUfco nOOrpm, 7$ttSS&U _t»«rlStefcU fflflS^^r^ 

•y b°>^-C'i5<* L/Co PBG1500 (# 'J xf 1/ > ^ 'J =» 'J 1ml 

fcfrjWwftuts S^L^bl.5-2^ilLfco DMEMlml£#j 1 fl-M • 

J^tfTta*.. £ S>KlDMBM3inl£#7 2 ^HI^^TjPX.x $ h iwDMBM^S LT^fill 

mllcU «#Lfco ^Z&T'l O^HMLf:^ 1300rpm, 5#HI»<C>U ±7&£ 

l^*LT±i5^fS[10nil^S}SL> igglOOmarr -f -y A 4»T?24B*B3J&* t fc„ 

24^p B m. G418 (lmg/ml) *jfcjta Lfci&ifiKlX* U 24^:7 U-h (&£^-£ 
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5-Th) 3ftiC5N£U tt2M«****ffl^ G418»te*a-y*iMIL 
A- o 

( 1 ) PCRgMfr 

»IRiS*<0*g^ "fl 3 0<@©G418i5it&? a->Tbmt>fLtZo :n^o^o-> 
ri^Puregene DNA Isolation Kit (Gentra System*!) ^fflUtyy ADNA-£tt 

5" -GAGAGTTGCAGAAGGGGTGACT-3" (K^J#-^67) 
5' -GGAGACCACCAAACCCTCCAAA-3* CBe?U#"^68) 

PCRS*6tt<DI§J5K«x 10 X Ex Taq buffer (Sfifi) 5 jtzl, dNTPmixture(2. 5 
mM each) (±?@il) 8 1. #7°-5 v-lOpmol. ^VADNAlOOng, Ex Taq (5u/ 

c^s&) o.5 u\ X', &mm , g7k*&L-c£m5o vuzttzo sutsm 

<Z>m%ltt.±T*±X*'if\,K "ftbSttiCtv h Lt*5D—7;W ? 5- (PCR 
system 9600, >jc;Ut-) i/Mc&JSf- a -^*-b y h Lfco 94<CT 

l#j&Q*aSL 98°C. 10#\ 5B°C, 30*2\ 72°C. 30& CW( ? *&35mft -o tz e Z 
h h IgAafc?*^*-** v->fi<2mmfe£tltzo C&2?a-^\Z 
*TLT. t r-22#5fcfeft±©£g/^-*/- (D22S315. D22S280. D22S283. D22S2 
74. Polymorphic STS Primer Pair, BlOStt, J. E. Coll ins Nature 377 sup 
pi: 367. 1995) ©fcftfcPCRU: «fc Tt&aj Liz (H46)' 0 PCR©3M«Mifc HgA 

T'Ofeg^-^fo C©2* a->ttt r-22#jfefef*©fcHf£JH& 

(2) FISHffff 

7K#£LT^*^£FISHK<koTft?*TLfco 3kfe#«l#©flF$!{> 

■fe'-v a ttttltt<L*©aM^*ffctt*r#G> (Nature Genet. 16, 133-143. 1997 
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) iz'&l\ 7 a -7 frt KOT-1 DNA (a-*^ >UW £JB^fc«. 20rt>£30£> 

JBi±<D/S*r*§a«fc^ h 'JDT40iBBBa#52-18 (&TDT40/#22neo<!:ie-f ) {it 

(*Jfe0l82) -e»fcDT40/#22neotc*fL-Cx a*»W81) TfflFftK L X £ 
KpBS-TEL/LIFPuro£ h-5>X7**>3 >U t h22#Sfefe#&LIP*£^Efc 

DT40/$22neo«Iiao«*tts G418 (lmg/ml) £»L/c CHS6^J82) £RC* 
#T*Tort:o 10 7 ®©MB&£#PBST-llH!gfci%U 0.5ml©PBS<C5SSL. *± 
(Cff^rto Eco RlTiS&tt4tL/zpB$-TEL/L[FPuro 25-30 ug&mteiztax., 
y hT??!£U h nip U/-->3 yfflO^a^-/ h •> K) L 

, ^Jc^-eiO^^^gLfCo **^y hfcy-V'^HJ— OW:*7-y K) tc-tr y 

hU 550V, 25#F cD^#-^ME^SnL/co *«t»T?10#fiai!IMl«L (U5E) 
£#^c75cm 2 ig#7 5X:3ic*aJ&£&U 24NfBB*«Lfco 24B5IBJI*. C418 

(lmg/ml) i t'a-D?>f ->>(0.3#g/ml. ;>^t) £&&Q L fctiK^ft U 

( 1 ) PCR*#f 

S^flC^S. &80ffi£>it&* n->jW#b*l/Co Ctlb©«^^Wiei 

Puro. 1; 5' -GAGCTGCAAGAACTCTTCCTCACG-3' (6E?'i#-*§-69) 
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LIF1; 5' -ATGACTCTAAGGCAGGAACATCTGTACC-3' (K^I#^70) 
PCR RJtiftOiaflttt. 10 X LA PCR buffer II (Mg 2_ free) (SjSii) 5 Ml, 
25mM MgCh 5 ul . dNTPmixture(2.5mM each) (^Sit) 8 J ul,#/7l'v- 
lOpmol, r->^U->DNA lOOng, LA Taq (5u/#l) (Mat) 0.5 // I "E\ $B 
3KSzk£JeLT£*50jallcLfco SJ6ft©W««^T*±T(T^x ¥&85^CiC 
-tr-y HT*St— ?M-f ^7- (PCR system 9600, 4- t — ) ©»> 
x7HCRi6^a-^*-bv hLfc O^lfldJpiia, 98°C, lOfck 65°C, 10& 

^6.3kb©PCR^^tb$n^{i-T-e*5o PCR©*£^. 8^d->{C*>^T 
C©6.3kb©'<> KWtfttUSftfc (ffl|SI«ft*«IX.^ : #flOX) 0 C©PCRg#|& 
Sal ITfttltfLfcttJIL TffliBO >#S£*U IB|S|*a*»iL#T* 

&<c. :^8?P->i:fc^ $^&9©*rK-4ba<j£§T^£rt^^£22 
#&fe#±©&{£? (UA, LIF, MB, IL2RB, CYP2D6, DIAL ECGF1, ARSA, J. E 
.Collins^, Nature 377 suppl:367, 1995) &Zf&M^-*- (D22S315, D22S2 
75, D22S280. D22S281, D22S277, D22S278, D22S283, D22S272, D22S282, D22S2 
74, J.E. Collins*. Nature 377 suppl:367, 1995) ©#ft£PCRT?tfctH"*-S C 

^^:/5<v-E^J©-^ti£lT©.fc9T?£>&o ££D ©75 -f v-E?ij«c&a 
LTte&mt> (Nature Genet. 16, 133-143," 1997) tfm^tz fc© tm CT'cfc 6 

CYP2D6 

■ir>X7 , 7'f ; 5' -CTGCGTGTGTAATCGTGTC C - 3' (K?iJ#-^71) 

T > ^-ir > * 7° 5 v - ; 5' -TCTGCTGTGAGTGAACCTGC-3' CSe^J#=^72) 

BCGF1 

tyx^7>/7-;5' -AGGAGGCACCTTGGATAAGC-3' (S£?i]#-^73) 

7>f-b>^^7^?- ;5' -TCACTCTGACCCACGATACAGC-3' (g£?lJg-^-74) 

PCRRj6iK©«JS(i* 10 X Ex Taq buffer (£S*6) 5^1, dNTPmixture(2. 5 

mM each) (^Sit) 8 Af 1. << v-lOpmol, ^VADNAlOOng. Ex Taq (5u/ 

1 3 4 
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UO (^Sit) 0.5 u \ 7?, atBB*B7K*£LT^«50AtIiCLfc. EJS&© 
mm*'£X*±.X*ft\K ^J685°C!C-tr «y HTftSt-TW ?7- (PCR sy 
stem 9600. ©«7 x;WcEfS?-. a -7'£"fe y hL£ 0 94t7?l 

tHhJ#!^ 98U 100, 56°C ( CYP2D6£BCGFl(i65t) , 300, 72t, 300© 

o COBi^Sflbi^U-jl^ *o— >67, 68, 328, 343{Col«>-t\ fcb-ray 
7g£?i]ri<1$A£ftT^SLlFaafe?^J; «9 ^ TflJ©ite^Rtf 

j§ J? © -r a y T SE?iJ <r «k S Vf it <t#|g # T ^ £ d i £ ft S o 
(2) FISH8?$>t 

•m*ffiiztmmx'&t), yn-yut hcon dna y^&t) ty?^; 

KpCKPuro (FITCgg^O £fflWc 0 COTlSfefeiCt *3 s «^±g©t h22S^fe 
#SrftoDT40/lf22neo < h Jfctt LTKf^ik LTV^S IcW? # £ . £ A: 

^©-^^EI49{C^LA: 0 ^T©^ p->{C*J^T. 20^£30©#g«& 

uro^a-yS^©i/^^^U <*#■&) £xn*7-JglCf#o t h22#3fem&© 
C^fe) #*g&£ttfco _LI2©PCR»#f©*£|ls «rJttt*<S*T^tt^£ 
&l££ftA::? n-y (64. 212. 222. 305) tc|gg| LTHu ittf^S© fc h 22#5fe 

&±©^Sfci|£*J:«?> h ';dT40/#22 neo«HlS*C*>H>T> LIKtfiMCfc 

TEwif A2titzmm&%&zm<mQ%v>M&X'Ut>ti, *<d±x<d? 
a-xc^^r (Sft*ioox> N *©»A$&-et h22#^-e,^©«M-^<fe* 

^±©ffjffl©^l#6tt 

1 3 5 
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t*&w oMMzmm-? z c i jc j: o x m-stz &&&&&&&&&& & ^ « * 



1 3 6 
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E 81 

@E?lJ# J t : 1 
I5?IJ©££ : 2 0 

TCGAAGGTGG ATAACGCCCT 

E7>J#^ : 2 

* : 2 2 

: 

tcattctcct ccaacattag ca 
e*j#*?- : 3 

E?'J<Dfi£ : 2 0 

le^ijcDM : mm. 
mam. : 

&9lJ©«g : £)&DNA 

e*j 

CCAATCGGTC TGCCGGAAGA 
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20 



22 



E*]*^- : 4 



1 3 7 



WO 98/37757 

@ejije>S£ : 2 0 

e#j©sl : mm. 

TTGGATCACT TTCGACCCAG 

mutt : 5 
ee?ijos$ : 2 o 

m<?>& : 

E*l 

CTCTCCTGCA GGGCCAGTCA 20 

Be7"J#"^ : 6 
mm<OM:Z : 2 2 
SE^IJOM : 

: -*« 
h*D^- : jBgft 
&J>J<E>«3® : flfaOttR ^-fifeDNA 

TGCTGATGGT GAGAGTGAAC TC 92 
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20 



: 2 0 



1 3 8 



WO 98/37757 

m<Dt!t : -** 
h * ny-: S^tt 

ACTCAGGCCA TTACCAGTGC 

ge?iJCDM$ : 2 0 

: 

h # D v - : Mft 
EM 

GCTGCTGATG GTGAGAGTGA 

K?iJ#-^ : 9 
IE3*J©fi£ : 2 0 

mn<om : mm 
m<nn : 

TGGTGGCTGA AAGCTAAGAA 

S£?iJ#-§- : 1 0 
Be?iJ<DM£ : 2 0 

se?"j<DM : mm 

h # P ■>* - : aig^ 
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20 



20 



1 3 9 
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CCAGAAGAAT GGTGTCATTA 20 

Eai#-t : i i 
se?ij<DM : mm. 

TCCAGGTTCT GCAGAGCAAG 20 



ffi?IJ#-i§- : 1 2 

mm<D&z : 2 0 

: -** 
htfp : 

Se^JCDS^ : ftfc©&g? a- J&DNA 

TGTAGTTGGA GGCCATGTCC 

1E?i]#-^ : 1 3 
Se^iJffl^^ : 2 0 

m<D& : 

b#D v>- : MM*' 

1 4 0 



20 
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CCCCACCCAT GATCCAGTAC 20 

K?tJ#-S§- : 1 4 
IE?iJ®g£ : 2 0 •• 

: 

h D if - : j&fttft 

GCCCTCAGAA GACGAAGCAG 20 

Se^l]#-§- : 1 5 
nZfWMiZ : 2 2 
ffi?iJ©M : 

m<z>& : -**| 

h#a£;- : MM* 

GAGAGTTGCA GAAGGGGTGA CT 22 

Etfl« ;. 16 
6£?iJ©fi<* : 2 2 

ae?ij©M : mm 

GGAGACCACC AAACCCTCCA AA 22 



1 4 l 
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se?ij#-^ : 1 7 
ae?'j©s2 : 2 0 

mwm : mm 
mom. -*a •. 

mm 

GGCTATGGGG ACCTGGGCTG 

: 1 8 

: 2 2 

«©» : 

EM 

CAGAGACACA GGCACGTAGA AG 

ae^j#-t : 1 9 
ae?ij<z>fts : 2 o 

W.J\\V>m : MS! 

mots: : 

TTAAGGGTCA CCCAGAGACT 
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20 



22 



Se?»J#^" : 2 0 
l£J'J<Z>g£ : 2 0 



1 4 2 



r 
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e*i©M : mm 
mom : -## 

TGTAGTTGCA GGCCATGTCC 20 



se^ijn-^- : 2 1 

g£?IJ®&$ : 2 0 

ie^ijoM : mm 

CAAAAAGTCC AACCCTATCA 20 

B£?IJ§-*§- : 2 2 
E?iJ©fi£ : 2 0 

le^ijcM : mm 
mom : 

mnomm momm £-j&dna 

GCCCTCAGAA GACGAAGCAG 20 



K?"JS-t : 2 3 
E?"JCDg$ : 2 0 

i©S : -#* 

1 4 3 
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TCGTTCCTGT CGACGATGAA 20 

@£?iJ#-*§- : 2 4 
BE#J©fi£ : 2 0 

@e^j©m : mm 

m<D& : 

TCACTCCGAA GCTGCCTTTC 20 



K?IJ#-^ : 2 5 
E^IJOg^ : 2 1 

E^J^SH : i©W -afi£DNA 

ATGTACAGGA TGCAACTCCT G 21 



te?ij#-§- : 2 6 
S2?|JCDS£ : 2 0 
le^jCDM : 

h n - : w.mvt 

1 4 4 
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TCATCTGTAA ATCCAGCAGT 20 
Se?IJ#-^ : 2 7 

ae^joss : 2 o 
&n<om : mm 
mv>& : 

mm 

GATCCCATCG CAGCTACCGC 20 
ie?'J#-^ : 2 8 

mn<DW:is : 2 0 

ETflOM : MS* 
&<Dffc : -*« 

TTCGCCGAGT AGTCGCACGG 20 



ie^J#-^- : 2 9 
WZM<D&tS : 2 2 

se^j©M : mm 

: ifocomwt £/&DNA 

GATGAACTAG TCCAGGTGAG TT 

1 4 5 



22 
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mytm^r ■. 3 0 
w&w&z : 2 2 

h # a V - : jfiljM* 
E?»JCD«m : tikcomm -a J&DNA 

CCTTTTGGCT TCTACTCCTT CA 22 

: 3 1 . 
I£?iJ©g£ : 2 0 
E^ijOM : 

ATAGAGGGTA CCCACTCTGG 20 

ae?iis-§- : 3 2 

fE?'J©fi£ : 2 0 - - 



AACCAGGTAG GTTGATATGG 20 



EJIJ## : 3 3 



1 4 6 
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K^lJOg? : 2 0 

mn<om ■. mm 

AAGTTCCTGT GATCTCAAGC 20 

@e^J§-^- : 3 4 
B£?'J©g£ : 2 0 
IS?iJ©M : 

mnomm • £jsdna 

S2?rj 

TCATGAGCAG ATTAAACCCG 20 

E^1J#^ : 3 5 
E^i|©S $ : 2 0 

E^CDM : MB? 
m<D& : 

TGTGAAGGAG GACCAGGTGT 20 



S2M#^- : 3 6 
E?iJ(Dg£ : 2 0 



1 4 7 



) 
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TGTAGGGGTT GACAGTGACA 

E?iJ#-t : 3 7 
E^JOSS : 2 0 

ie^ij©^ : mm 
m<D& : 

h # a ^ - : 
EM 

CTGAGAGATG CCTCTGGTGC 

EM*"<g- : 3 8 
EM©fi$ : 2 0 

: -*« 

EM©M : ikomm £r*j£DNA 

GGCGGTTAGT GGGGTCTTCA 

Se^J#"^ : 3 9 
K?!]©££ : 2 0 
EM©H : ®B£ 
mvm. : 
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20 



20 



1 4 8 
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GCTGTCCTGG AACTCAGGCG 20 
S£?IJ#^ : 4 0 

mmo&z : 2 o 

W.f\\CDW. : 

CTGGTGCAGG ACGGTGAGGA ~ 20 

E^IJ#^ : 4 1 
le^iJOS^ : 2 0 

E?»J 

GCATCCTGAC CGTGTCCGAA 20 

mjim^r : 4 2 
Bfi?iJ©§£ : 2 0 

m<D& : — ** 

1 4 9 
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GGGTCAGTAG CAGGTGCCAG 20 

IE?IJ#^ : 4 3 
ie5>J©S$ : 2 0 '■ 

mom : 

mnconm •. mom®, ^^dna 

AGTGAGATAA GCAGTGGATG - 20 

K?"J#-^ : 4 4 
K^iJ©^$ : 2 0 

mom : 

E9»J©«ffl : fife©tttt -nfitDNA 
Be?'] 

GTTGTGCTAC TCCCATCACT 20 

se?"j#-^ : 4 5 

Sfi?>J©g$ : 2 1 

: 

TTGTATTTCC AGGAGAAAGT G 21 



1 5 0 
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SE?iJ## : 4 6 
mW&Z : 2 0 
K^jc7>M : tit St 

: -#3l£ •• 

SE?'J 

GGAGACGAGG GGGAAAAGGG 20 



SE?|J## : 4 7 
B£?iJ©g$ : 2 7 
I£?|J<7>M : 

ATGGACTGGA CCTGGAGGRT CYTCTKC 27 



ae?ij#^- : 4 8 

fi£?U<Dft3 : 2 7 



ATGGAGYTTG GGCTGASCTG GSTTTYT 27 



: 4 9 
E5U©fi£ : 2 7 



l 5 l 
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ATGRAMMWAC TKTGKWBCWY SCTYCTG 27 

S£?iJ#-*f : 5 0 
S£*rj<£>§£ : 2 0 

mom. = 

CAGAGGCAGT TCCAGATTTC 20 



E*JM : 5 1 
R7U©£i* : 2 0 

: 

&mv>mm. £/£dna 

TGGGATAGAA GTTATTCAGC 20 

E?iJ#^ : 5 2 
E?IJC7)S^ : 2 7 



1 5 2 



WO 98/37757 

ATGCACATCR RRDYCCffVGY KCASCTT 

mmm^r 5 3 

@2?|JCDS£ : 2 8 

mwcom : Mm 

CCAAGCTTCA GGAGAAAGTG ATGCAGTC 

f£?'I#-5§- : 5 4 
IB?'j<Dg£ : 2 8 

mm<DM : MM 
: -2MB 

se?u 

CCAAGCTTAG GCAGCCAACG CCCACGCT 

g£?'J#-S§- : 5 5 
&M<D&$ : 2 8 

mn<D%i : MS! 

1 5 3 
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27 



28 
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CCAAGCTTCA GAGGCAGTTC CAGATTTC 28 

ffi?IJ#^ : 5 6 
IE?<J<Dfi$ : 2 8 

h * P y - : MR 
S£?"J 

GGGAATTCGG GTAGAAGTCA CTGATCAG 28 

W.n^^r : 5 7 . 
E?lj©g£ : 2 8 
BB^IJOM : MS? 

«©» : -*m 
E?lj 

GGGAATTCGG GTAGAAGTCA CTTATGAG 28 



: 5 8 
SS^IJOS^ : 2 8 

MO tJt : 
h * O v - : 

GGGAATTCGG GTAGAAGTCA CTTACGAG 

l 5 4 



28 
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m^m^ : 5 9 

S£?IJ<£>S$ : 6 0 

m<on : 

AGCTTCATCG TCCTCTTCCT CCTGAGCCTC TTCTACAGCA CCACCGTCAC CCTGTTCAAG 60 

mm^ ■ 6 o 
se?i]e>S£ : 6 o 

m<om. ■. -*m 

TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA CATCTGGAGG 60 

BE?iJ#^ : 6 1 
BEFiJOSS : 2 2 

ge?ij©M : &m 

m<D%L : 

CTGGGGTGAG CCGGATGTTT TG 22 
ie^ij#^ : 6 2 
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@£?tJCD^£ : 2 2 

mn<DW. : MM 

CCAACCCAGC TCAGCCCAGT TC 22. 
8fi?iJ#^ : 6 3 

ee^ij©g$ : 3 6 

AATTCCCGCG ggtcgacgga tccctcgagg GTACCA 36 



WMtt : 6 4 
le^iJCDg^ : 3 6 

tt©» : — #« 
SZ?U 

GGGCGCCCAG CTGCCTAGGG AGCTCCCATG GTTCGA 36 



BS?i]#*§- : 6 5 
IE?t]<Z>g3 : 3 3 
SejijOM : SI? 

1 5 6 
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TCGAACTAGT AGGAGAAGTG AACTTGAGGA GGC 33 

m&m*$ ■ 6 6 
mmv&z 3 i 

«©» : 

h # a ^ - : itJStt 
K^loaDS : {til©&ifc ^TfifeDNA 
E9J 

TCGAACTAGT GATTCAGTGA TGCTGTGCAG G 31 



6 7 

m£?ijgds£ : 2 2 

«©» : -*SS 
EM 

GAGAGTTGCA GAAGGGGTGA CT 22 

ETUS^- : 6 8 
Se^iJfDS^ : 2 2 

etuom : mm 

i 5 7 
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mm 

GGAGACCACC AAACCCTCCA AA 22 

mmm^r 6 9 

K?|JCD££ : 2 4 

GAGCTGCAAG AACTCTTCCT CACG 24 



S£?iJ#-f- : 7 0 
Se7iJ<Dg£ : 2 8 

mm<Dm mm. 

ATGACTCTAA GGCAGGAACA TCTGTACC 28 



B£?iJ#-§- : 7 1 
E?iJ®ft<* : 2 0 

«o» : — *m 

h^o y~ : MR 
E7>J 



£/&DNA 

1 5 8 



WO 98/37757 

CTGCGTGTGT AATCGTGTCC 



K?lJ#-§- : 7 2 

rnmo&z : 2 0 

lE^fJCDM : 

h « p * - : w.mw 

TCTGCTGTGA GTGAACCTGC 

mm*% : 7 3 

Se^lJOS^ : 2 0 
BB?IJCDM : mm 

mom. : 

AGGAGGCACC TTGGATAAGC 

m$ms§r : 7 4 
g£JlJ<E>g£ : 2 2 
SS^IJCDM : 

"&J&DNA 
TCACTCTGAC CCACGATACA GC 
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20 



20 



20 
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WO 98/37757 



PCT/JP98/00860 



ft <fc CD $g ffi 
3. *fctt*»[©^*Stefe#**^Jitodf^<6 7 0 k b^^^.S«*© 

io. ftit&m&z&ft-f zmmt><. m&mmmm. mammm, k&tkmmmis 

1 6 0 
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ZftW-t 3 flflfla^* * © * 5 O ti * ©Sr* ±© ft g ^©itfe^ £H c * 

* 2 3H£iB©2F&o 

12. #**fe#A5Utt*©*rJta<Al>tt< <bt> 2«©aw©ag^*^trt<0T? 
IBBmil^Ett©^. 

©rtHttjte^M^^/ittM-M©^^^^^^^^^©^^!! 
3IE«i©;frfco 

14. MIESW©^feWtt^fe : ?T'*-SI*^©|gfflmil^lSiS^©^ 0 
■ 14TO«©3SrjSo 

16. ^^fe^*S^{i^©»fK-j5<Setj©JI^<£r#t;fe©l?*0. *©fl.3fe?fe 

fe»**^tt^©^±©i9Egw©ite^ii^c*5^«ffii^©rta'ftA<K : f : 

**SWi*©»rtf&i£ALfc«. »JHIS<hffEBtt©»fc^<fcigi;&* W*« 
^©rtH&itfc^j!^ISLT^£2&&©#t htfrfel©Ki©^> 
*©$gffl£l 1 TOtt©**fe 0 

is. +^5*tnt«*< % m— £tzim&<oH&&&ft&zi"i*z<omn&&n 
*©»r>T-«rT»*=fi«inr*tt toi?**»*©i5ffl* i isie«g©^^ 0 

19. hSj%d<nf?Ll&iB!fT*sa3jc©lEH^ 1 TOtk©3?ffi 0 

l 6 l 
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12. 3 ^li*©#ffr <h 4> 2a<DSift<z>itfc^£^i;{>tf>T 

<z>ate^ t m c $> h ^ in o Httit ewtttt $ nr ^ * & <dt- $> a »3&© 

13. ^t^titt^ff^-riana^fc^^Ts irsEBWoitfe^ti^ uasmitara 
<o rt Httigfe^o Mfld * a: tt^flw^witafi?*^** tit v > * m^vmmm 1 1 

is. MiE^ise^^^s^jg^^cfc^frisMm^^^sit^^iEaim 
i4^teig<D^o 

i6. ft*m&ft&z^&z<Dmft&mto®i&&^z&vh(DT*&<), ^©^^ 
& * ^ « -e © »f^±© m ta a w t isi c & s ^ «*a i«i © « attiSfe^ 

19. h»«d<m?Llfr«JT?**»*©IBH» 1 3Sie«fe©^o 

1 6 1 
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20. m^MW^v *x*3bz>m-&<Dmm / m\%m?.m<D3j®io 

21. 3fcttaa©^*»fe#*s^tt*oiffK-*$ti^k^tfett*«j#-r« 

22. J|l— * fc«tfc»"©^*Sfeftf** -5 l.^i-t<Z>Wf JtT*< 6 7 0 kb^iii^© 
iSH3p21iI!5i&©2ffli!&o 

23. ^^fe^^S^ti^o^K-^eWoite^^^irfcOT'*.^. SHt&&& 
«k RJ b * * ^ t*fflH©rt Bteit&y tiT l » -5 fit*©i5ffif&21igia«©*ffl 

©»BW©iifi^£PJb*&i.*tt*Iig©rtBteitfc^^ 

H^233iieife©iftaii&o 

© Httise^© mm t « h- flu © & * nr w >s tn^© mm&23 

JlI5*fe©«o 

26. iiufE#*&fe#££^ii*©|0rn-^ 

27. ffl£%(*&e?*<a:#m*&?& «fc tf$t#jf£&it(£^T & S lt»3fc©l&fflm 
26^f2ifi<DMo 

28. »-fk^Hltt*«^r EttJSffliSiia. IE1£SfciSBJJ&v m^±mm^ 

30. £fctt«tt©##fefe#*SWi*©Wfr*< 6 7 0 kb*ja^LS»*^ 

29Ett©*.* h»«5*/sti*©iF»o 

1 6 2 
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3i. &&&&&& z\.^t*(Dmxfrmft(D&&?&^t:b<DT*&<o, mmw<D& 
(Dmrnmimzmv** ^#b hmsj**:**-*-©^?*,, 

35. ffifESL^jie^d^^maa jiCTfe <t cfift^isute^-c* -5 f»*©saffi5i! 

36. »3fc<Z>|Sffi»29ESe«©*> hS^£7tte^©TO©£KK:<fc9#£ 

^i**©wj*±©ite?*ii&3i-*-*#k hm®> ttzUs 1> l < ««&©# 

l^tt-tOWr^oae^^rlftSIf 5»*©»IB*29TO«9*y 5#b h»«5*> 

Jfefe#&*^tt*©»r>T-*«ftU wi*©0tfK-±©£fe ; F£ 
fssH-s•£© : ? : B&o 

38. »*©IBH*29TO«©#->5*b h»ttfcL< *i*©^». fjt#©$6fflm 
363HIEtt©*h HMfct>L<tt*©^flk */c(il*^©$gffi^37iSaB«©#b h 
»«B t> L < tt*©^»Jii*f 

39. t»*©l5BB»29giE«©*^ 5* b h»«at) L < ti*©^. 2»3fc©iSBB# 
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40. BiiffljfeT&£it^©3SB3g39^fe$&©^jiSo 

41. B#©HH£40J5gE*©*HI&«i: ^ in -^#B§&t©lttAJCJ: 9fF$!{<* ttfc^ 

42. f»*©|gH*29^IB*<D*y v#fc MM&fcLOi-fcO^HU s**©i5ffl^ 

44. smmfr i ^v-^mi&tM'&LT, ^mt^nx^^m^cmsm^Mm 0 

48. t*3^©$gam42ilfa4fe©^ft ic «fc Kit-c £ 5 icg%^«if. 

49. 6 7 0 kb^Sh h$tMfiW^< ifc-o^L, 

50. lMbJ£LL<Z>fc hiattitfc^GD^/.U £&-o£-{£f£U IS mil" 15 

51. b t hfiMiEe^, t hfctt /cite?, bbgiaifi? 
J; *tl £ (Dm.fr&t> iir*> h -5 9 J; *9 iBtt * ft 5 9&gBff49J58Slt<Z># 

^5^©$5ffl^49igfE^©#t hi&^ 0 
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